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NEEDED PATENT OFFICE LEGISLATION. 

Year by year the lack of ample appropriations to 
provide a sufficient force at the Patent Office for the 
rapid conduct of business becomes more manifest and 
should lead all legislators interested in the welfare of 
their couniry and the progress of invention to regard 
this most useful branch of the government with liberal 
ideas of its needs. Inventors, we presume, as a rule, 
do not appreciate the power they might have in shap- 
ing good legislation for their interests by personally 
urging upon the respective representatives and sena- 
tors from their sections of the country the necessities 
for more liberal laws regarding patents and the en- 
largement of the Patent Office facilities. 

In view of the vast number of patents already issued 
and the increasing number of applications now being 
made each week, the new bill introduced in theHouse 
of Representatives and Senate at Washington during 
the present session, and known as a bill " To establish 
a classification division in the United States Patent 
Office." is most timely and is a step in a direction which 
will be of great service and utility to inventors in the 
future. It has the unanimous approval, not only of 
the officials of the Patent Office, but of every sincere 
friend of the inventor, and has been favorably acted 
upon by the committees in the House and Senate. We 
hope there will be no unnecessary delay in its becom- 
ing a law, and that there will be no pruning of the 
amounts asked for. 

The bill provides for the establishment in the Patent 
Office of a new division, to be called the "Classifica- 
tion Division," to be managed by one primary ex- 
aminer, having a salary of $2,750 per year; two first as- 
sistant examiners, each $1,800 per year; two second as- 
sistant examiners, at $1,600 per year; three third assist- 
ant examiners, at $1,400 per year; and thirty-six fourth 
assistant examiners at $1,200 per year; and clerks, copy- 
ists and messengers — in all equal to $64,590. Each per- 
son is to be appointed by the Secretary of the In- 
terior, upon the nomination of the Commissioner of 
Patents, subject to the rules and regulations of the 
Civil Service Commissioner. 

"The Commissioner of Patents shall assign to this 
division the duty of preparing a philosophical classi- 
fication of the subject matter of all letters patent 
which have been granted in this and in the foreign 
countries, and of printed publications which consti- 
tute the field of search in ascertaining the novelty and 
patentability of applications for patents, together 
with such other duties having relation hereto as may 
be considered necessary by the commissioner." 

Not only will the methodical and uniform classifica- 
tion of the letters patent issued by the United States 
be effected, but also the patents of foreign countries and 
printed publications ; this certainly will be a great gain, 
by enabling inventors or their solicitors, when making 
searches in regard to the novelty of inventions, to do 
so on an equal footing with the examiners of the Pat- 
ent Office, in addition to affording the latter facilities 
for the quicker disposition of applications. 

When such legislation is demanded by all conversant 
with the needs of the Patent Office and is urged by 
the officials connected therewith, there should be no 
doubt about its being enacted. The sooner the better. 
We shall allude in a future number to another bill, in 
which several important amendments to the existing 
law are proposed. 

«i tt » 

A PHENOMENAL WIND STOEM. 

The wind record for February in the city of New 
York and vicinity was very remarkable, and so far, 
March, which is considered the most blustering month 
of the year, bids fair to sustain its reputation. The 
number of miles traveled by the wind in New York 
City in February was 14,402, or 6.167 miles more than 
in February, 1894, and 5,595 miles more than in the 
same month in 1895. This record is also 6,657 miles 
more than in March, 1894, and 3,722 more than in 
March, 1895. Local forecaster Dunn stated to our re- 
presentative that the gale which struck the city on 
Wednesday, March 4, made a new record for New 
York; for, at 12:40 P.M., the wind attained a velocity 
of 82 miles per hour for one minute, the next highest 
record in this storm being 80 miles an hour for one 
minute. The best record for five minutes was at the 
rate of 72 miles (average) per hour. 

From noon on Monday to noon on Tuesday — the 
twenty-four hour record, as it is called — the wind trav- 
eled 1,147 miles (or about twice the distance traversed 
' by an ocean liner in the same period, or more than a 
day's run of an express train); from noon on Tues- 
day, March 3, to noon of Wednesday 875 miles ; and in 
the next twenty-four hours, 1.076 miles. This great 
northwest windstorm played havoc with various 
I structures and with commerce and pedestrians. No 
sailing craft came into port by way of Sandy 
| Hook, and the steam craft made progress with ex- 
1 treme difficulty. The health officer of the port of 
i New York was not able to board the steamer Kaiser 
Wilhelm I at quarantine, and the vessel was compelled 
I to anchor. 

i The ferryboats made their landings after long de- 
lays. A woman was blown from a train near Little 



Ferry, N. J., and similar accidents occurred elsewhere; 
men were also blown from boats. A platform was 
blown upon a track of a railroad and an engine was 
wrecked in consequence of running into it. Two 
freight cars of the New York & New Haven Railroad 
were unroofed. Fences, windows and roofs in locali- 
ties in the path of the storm suffered severely. But it 
was in New York City that the storm was particularly 
severe. Around the high buildings the wind raged 
and howled, making progress against it well nigh im- 
possible. In some office buildings two men were sta- 
tioned by each door simply to open it against the pres- 
sure of the wind. Some pedestrians were even thrown 
down, and one man was blown from his truck when 
the storm was at its height, and walking in the teeth 
of the wind was very exhausting. It was with diffi- 
culty that a hat could be kept on the head. On the 
whole, New Yorkers suffered one of the most un- 
pleasant experiences since the great blizzard of March 
12 and 13, 1888. 



NEW YORK HAEBOE. 

The harbor of New York has recently been the scene 
of an unusual number of maritime disasters. The St. 
Paul last month ran ashore at a point but a few miles 
from its mouth, the Campania on the same occasion is 
said to have narrowly escaped a like fate, and although 
the St. Paul escaped without structural damage, her 
wrecking bill must have been very large, and the loss 
of her services, due to detention from sailing, and the 
expense of dry docking, required by the underwriters 
before she could be admitted as a risk for insurance, 
represent a large sum of money. Her stranding was 
due to fog. But a few days ago, on Saturday, February 
29, a fog spread over the waters of New York Harbor, 
and an unprecedentedly bad record was made for the 
disasters of a single day. On this particular day the 
French steamer La Bourgogne ran into the Atlas Line 
ship Ailsa, both outward bound, the latter sinking 
in deep water and the French ship returning badly 
damaged. The George W. Clyde of the Clyde Line 
was run into by the Guyandotte of the Old Dominion 
Line, and was beached badly damaged. Just below 
the Narrows the American Line steamship New York 
ran aground in the fog, backed off and worked along 
slowly to again go aground more firmly than before, so 
that some days elapsed before she escaped. These 
were the principal disasters of a memorable day. 

The number and variety of these disasters render 
the necessity of furnishing New York Harbor with the 
best available system of marine lighting an impera- 
tive duty. To procure a light that will be available 
during a fog 1 is well nigh impossible. We show on an- 
other page the present system of lighting the chan- 
nel, which is efficient for night service, and which, un- 
der ordinary conditions, serves to light up the chan- 
nel as if it were an avenue. 

The recent accidents that we have mentioned were 
in no way due to any defect in the present system of 
lighting the harbor, as most of them occurred in the 
fog during the day time. There is much, however, 
that remains to be done to prevent such accidents, not 
only in the way of producing an efficient light for use 
during fogs, but in furnishing vessels and lighthouses 
with efficient fog signals. 

The main ship channel of New York Harbor pursues 
a particularly devious course. On Sandy Hook, on 
the mainland of New Jersey and on Staten Island 
there are established range lights and screens for en- 
abling the lines of the channels to be followed, the 
main ship channel being the longest and most winding. 
In the daytime long lines of buoys, red and black, are 
ranged along the sides of the channels, with channel 
and danger buoys also, so that once the long lane is 
entered, it can be followed without the least trouble, 
if the buoys can be seen. Until recently the lights on 
shore were the only guides that were maintained for 
the mariner's use at night. 

In the article on another page we describe the very 
remarkable electrically lighted buoy installation 
which, in face of some opposition from the conserva- 
tive element, has been placed along Gedney's Chan- 
nel, lighting over a mile of its length. A ship now 
makes the night run through the outer lines of the 
bar, where she is furthest from the range lights on 
shore, by a system of lighted buoys exactly compara- 
ble to street lamps. 



THE OLYMPIAN GAMES. 
In the month of April, historic Athens, the scene of 
so many notable athletic contests, will be invaded by 
the athletes of ttie modern world, and the sports of the 
ancient Greeks will be resurrected, and modern games 
will also be introduced. Two years ago, at the Paris 
Athletic Congress, it was decided to revive the "Olym- 
pian Games," which first took place in the year 776 
B C, for it was then that the regular catalogue of 
Olympic victors begins. The Olympian Games were 
the greatest of the four Panhellenic festivals of the 
ancient Greeks. They were celebrated at intervals of 
four years, in honor of Zeus, in a sacred inclosure in 
the plain of Olympia, a valley in Elis, Peloponnesus, 
' Greece. The importance of the games was so great 
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that the Greeks computed time by them . The period of 
four years between one celebration and the next was 
called an " Olympiad." The games had also the privi- 
lege of suspending wars during the time necessary to 
go to the festival and return. Since the eighteenth 
Olympiad, in 708 B. O, those who had shown them- 
selves qualified entered in the lists for the javelin 
contest. The best four champions in this trial pre- 
sented themselves for the foot race, which eliminated 
one contestant. There then remained three for the 
quoits and two for wrestling. A crown of wild olive 
was the reward of the victor. When he returned to 
his native city, the walls were torn down to give him 
entrance ; he was borne in a triumphant procession, 
and he was given freedom from taxes. The Olympic 
Games were only abolished by Theodosius in A. D. 
394, The contests were all held in the stadium, which 
was so constructed that fifty thousand spectators could 
find a place around the arena. The stadium is 656 feet 
long and 100 feet wide, and there are twenty-five ranges 
of seats. The seats, steps, etc., are built of stone from 
the Piraeus and of Pentelic marble. Thanks to the 
munificence of a wealthy Grecian gentleman, the 
work of repairing the stadium was done. In the 
Scientific American for January 11, 1896, the work 
of restoring the ancient stadium is illustrated. 

In one respect the coming games will be remarkable, 
as women may now compete in the arena for athletic 
honors, according to the old Grecian custom. 
The games will inaugurate a series of in- 
ternational contests, the next being held 
in Paris in 1900. The Olympian Games will 
begin April 6, the seventy-fifth anniversary 
of the proclamation of Greek independence, 
arid will continue for five days. The games 
will be under the presidency of H. R. H. the 
Crown Prince of Greece. The games will 
consist of athletic sports, including : 

Running Contests. — Plat races for dis- 
tances of 100, 400, 800, and 1,500 meters; 
also a hurdle race of 110 meters, under the 
rules of the Union des Soctetes Francaises 
de Sports Athletiques. Special cross coun- 
try race, from Marathon to Athens, a dis- 
tance of forty-two kilometers, for the cups 
offered by Mr. Michel Breal. The winning 
post for this race will be at the Panathenaic 
Stadium restored through the munificence 
of the Hellenic citizen Georges Averoff. 
Competitions also in long and high jumps, 
pole jumps, putting the weight and disk. 
There will also be gymnastic competitions ; 
fencing and wrestling, also foil, saber, and 
sword exercises for amateurs and profes- 
sionals. Wrestling — Roman and Greek 
styles. 

Shooting with any kind of rifle (military 
or otherwise), distance 200 and 300 meters ; 
and with revolvers. 

Nautical sports will include yachting (sup- 
plementary programme). Steam yacht race 
under the rules of the " Cercle de la Voile 
de Paris," distance 10 miles. Sailing races 
under the English Yacht Racing Associa- 
tion's rules and tonnage regulations. 1. For 
yachts of not more than 3 tons (in two 
sections, if necessary), distance 5 miles. 2. 
For yachts from 3 to 10 tons, distance 10 
miles. 3. For yachts from 10 to 20 tons, 
distance 10 miles. 4. For yachts of more 
than 20 tons, distance 10 miles. Races will 
also be arranged for native sailing vessels 
and seamen. Rowing, single sculler, 
2,000 meters over a straight course (skiffs); double 
scullers, over a straight course, for yawls and outrig- 
gers ; four oar race, over a straight course, for yawls. 
A special race will be arranged for men-of-war crews. 
The rules will be as those of the Italian Rowing Club. 
Swimming. — Long and short distance races, for dis- 
tance varying from 100 to 1,000 meters. There will 
also be water polo competitions. 

Cycling. — Short distance races. 2,000 meters on the 
track without pace makers ; 10,000 meters on the track 
without pace makers. 100 kilometers on the track with 
pace makers. Twelve hours' race on the track with 
pace makers. 

Lawn Tennis. — Single, double (Rules of the All 
England Lawn Tennis Association). Cricket (under 
the rules of the Marylebone Cricket Club). Football 
(Rugby and Association). 



POLAR EXPEDITION, 
are aware, the news has been pub- 



NANSEN'S 

As our readers 
lished in the daily press to the effect that a report from 
Irkutsk in Siberia has been received, stating:,that Nan- 
sen had discovered the North Pole, and was now on 
his/way home. The report has not been^definitely con- 
firmed. We present our readers a map of the North 
Polar region, believing that it will be of interest to re- 
call some of the particulars of his expedition. 

We have in several of our Supplements described 
the pathetic starting of the expedition from Christi- 
ania, the little ship passing close by the explorer's 
home, where his wife, dressed in white, and the com- 
panion of many of his trips, standing on the shore, 
saw the last of her husband. 

The theory on which the expedition was based was 
that ocean currents exist whose direction is from 
the islands of New Siberia across the North Polar re- 
gion to Greenland. The Jeannette sank off these isl- 
ands and it was claimed that relics of the Jeannette 
were picked up on the shores of Greenland. Other 
drift relics were cited as additional proofs of these cur- 
rents. In the face of this theory there were most em- 
phatic denials, not only of the existence of such cur- 
rents, but even of the authenticity of the finding of 
the relics. 

Basing his expedition on this theory, Dr. Nansen 
had a special ship built for his trip, the Fram. She 




her sloping sides and bottom. She was very strongly 
built, being planked with double layers of oak 334 
inches and \% inches thick, sheathed again with ice 
planking varying from 3J4 inches to 6^ thick. The 
ceiling was in alternate strakes 4J^ inches and 8% 
inches thick. The enormous mass of timber for so 
small a vessel, in conjunction with her shape, seemed 
enough to make her stand anything. The screw and 
rudder were arranged so that they could be raised into 
a well for protection if desired. The ship was 101 feet 
6 inches long, displacing 800 tons at 15 feet 6 inches 
draught with 3 feet 3 inches freeboard. Her carrying 
capacity was put at 380 tons and she carried five years 
supply of provisions. 

Her crew consisted of eleven men in addition to Dr. 
Nansen, and they departed prepared for an absence 
of three to five years. The ship was to coast along 
the northern shores of Europe until she reached the 
vicinity of the New Siberian Islands ; here she was to 
strike north, depending largely on ocean currents to 
carry her along. The course would carry her past 
the North Cape and then approximately along the 
70th and 80th circles of latitude until at or about the 
150th parallel of longitude east from Greenwich, and 
just north of Bennett Island, the course would be 
changed to the north. Hence the explorer hoped to 
pass by the pole, to work down along the east coast of 
Greenland and thence to the east back to Christian- 
sand. In many ways it is the most inter- 
esting of the attempts yet made to reach the 
pole. The specially built ship, the personnel 
of those who manned her and the unselfish- 
ness of her commander gave an element of 
the romantic to the whole. The explorer is 
said to have had the smallest and least com- 
fortable cabin in the ship. 

Nansen's previous work in the Arctic in- 
dicated his ability to use all the possible 
resources of the region for his work. He 
utilized skees or Norwegian snow-shoes in 
traversing the Greenland ice caps, and in 
his book on his Greenland expedition will 
be found a singularly interesting account of 
these aids to snow travel. It is to be hoped 
that his resourceful mind will prove equal 
to the task he has assigned himself. He 
departed on June 24, 1893, and the present 
day seems too soon for him to be heard from. 
As an interesting appendix, we print a 
table of the most northerly points attained 
by Arctic voyagers. The figures will be 
impressive in showing how slow the advance 
to the north is, and how little has been 
gained since the days of Henry Hudson. 
The table is taken from General A. W. 
Greely's work, ''Hand-book of Arctic Dis- 
coveries." 
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PROPOSED ROUTE. THE STARRED LINE SHOWS 
OF DRIFTWOOD FROM THE JEANNETTE. 



M. Raoul Pictet, who has done much original 
chemical work at low temperatures, suggests that by 
making use of low temperatures syntheses maybe ob- 
tained which would beotherwise impossible. In many 
chemical operations the heat generated so raises the 
general temperature of the bodies acted upon that all 
control over the combination is lost. At very low tem- 
peratures, however, all chemical action ceases. By 
choosing the right temperature, therefore, reaction 
between chemicals may be made as slow as desired. 
By this means M. Pictet has effected combinations that 
are impossible at ordinary temperatures. 



was a three masted schooner in rig, with engine and 
screw, rather of the auxiliary type. With a consump- 
tion of 2% tons of coal a day the Fram would develop 
a speed of 6 miles an hour, the idea being to use sail 
whenever possible and economize coal for use in emer- 
gencies. She was built with a very round bottom and 
her keel came even with the outer planking, so that 
nothing was presented for the ice to take hold of. 
The hopes were that if caught between opposing floes 
she would be lifted up bodily, the ice sliding in under 



An Opportunity for Draughtsmen. 

The Municipal Civil Service Board, of 
this city, will soon hold examinations for 
the positions of computer and topographi- 
cal draughtsman in the parks and annexed 
district. It has been difficult to get a suf- 
ficient number of candidates for either of 
these positions, and quite a number of 
vacancies exist in consequence. The sala- 
ries paid the computers range from $900 to 
$1,200 per annum. The salary of draughts- 
man is $1,200. The board is anxious to 
receive applications at once, and will hold 
its examinations as soon as a sufficient num- 
ber of applications have been received. 
Blanks may be procured at the office of the Civil 
Service Board, Criminal Courts building. 



The telephone, according to the Electrical Engineer, 
has got a footing in Iceland. It is said that an Ameri- 
can is laying aline between Reykyavik and Akureyri. 
at a cost of 100,000 kr. ($27,000). It is also reported 
that an Englishman has submitted to the Althing a 
proposal for a telegraph cable between Iceland and 
the Shetland Islands, 



EASTERN HEMISPHERE. 



Commander. 


Date. 


North Latitude. 


Longitude. 


Locality. 




July 14,1594 
June 19, 1596 
July 13,1607 
July 37, 1773 
May 34, 1806 
July 83. 1837 
September 19, 1868 
April 13, 1874 


77° 3C 
79° 49' 
80° 33' 
80° 48' 
81° 30' 
88° 45' 
81° 43' 
83° 05' 


63° B. 
18° B. 
10° B. 
30° B. 
19° B. 
30° B. 
18° B. 
60° B. 




Ryp and Heemskerck (Barents' third voyage). . 


North Spitzbergen. 
Spitzbergen Sea. 
Spitzbergen Sea. 
Spitzbergen Sea. 
Spitzbergen Sea. 

Spitzbergen Sea (highest by ship). 
Franz Josef Land (by Payer, highest 
laDd). 


J. C. Phipps 


W. B. Parry 







WESTERN HEMISPHERE. 



John Davis . 
Henry Hudson. 
William Baffin... 
E. A. Inelefleld. 

E. K. Kane 

C. F.Hall 

('. F.Hall 

G. S. Nares .... 

G. S. Nares 

A. W. Greely . . . 



June 30, 1587 


73° 13' 


56° W. 


West Greenland. 


June 30, 1607 


73° 


20° W. 


Oft Bast Greenland. 


July 4, 1616 


77° 45' 


72° W. 


Smith Sound 


August a7, 1853 


78° 31' 


74° W. 


Smith Sound. 


June 34, 1854 


80° 10' 


67° W. 


Cape Constitution, Greenland, by Morton. 


August 30, 1870 


82° 11' 


61° W. 


Frozen Sea. 


June 30, 1871 


83° 07' 


59° W. 


Greenland, by Sergeant Meyer. 
Grinnell Land, by Aldrich. 


eptember 25, 1875 


83° 48' 


65° W. 


May 18, 1876 


83° 20' 


65° W. 


Frozen Sea, by A. H. Markham. 


May 13, 1883 


83° 34/ 


41° W. 


New land, Dorth of Greenland, by Lock- 
wood and Brainard. 
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AN ANTI-RATTLING THILL COUPLING. 
The attachment for thill couplings or thill irons rep- 
resented in the illustration is made principally of a 
single piece of spring wire, and is readily applied to 
any axle and any thill. The device exerts sufficient 
pressure on the eye of the thill iron to prevent rat- 
tling, and has a rolling tension on the forward face of 
the thill iron by which the shafts and thills will be bal- 
anced when the horse is attached, and which is de- 
signed to hold the thills upright or nearly so when the 
animal is disengaged therefrom. The improvement 
has been patented by Thomas Price, Itasca, Texas. 
Fig. 1 shows the application of the device, Pig. 2 rep- 
resenting it detached. The side members, curved for- 
wardly and upwardly from the coils, support a friction 
roller shaped to receive the forward face of the thill 
iron, the spring or tension of the wire practically clamp- 
ing the friction roller, and the ends of the wires being 
bent inwardly to form a journal for the roller. The 




PRICE'S THILL SUPPORT. 

tongue projecting upward between the coils is adapted 
to be carried up between the eye of the thill iron and 
the ears of the clip, where its concave under face rests 
on a cushion, preferably of leather, which rests upon 
and extends partially around the upper or rear face of 
the eye of the thill iron. The concavity of the tongue 
near its lower end is- adapted for engagement with the 
axle or with the ends of the clip plate, the coils being 
beneath the axle. The device, as will be seen, is 
very simple, and may be quickly aud easily applied. 



IMPROVED GAS AND GASOLINE ENGINE. 

The development of the gas engine since the Cen- 
tennial Exhibition of 1876 is not less remarkable than 
the development of the steam engine in its earlier days. 
Improvements in gas and gasoline engines have suc- 
ceeded each other with great rapidity, until this type 
of motor seemsto have almost reached perfection. 

We give an engraving of an engine of recent design 
made by P. F. Olds & Son, of Lansing, Mich., which 
is refined in both principle and construction. While 
the makers of this engine have adopted the four-cycle 
system, which has proved itself the most economical 
system of operation for gas engines, they have avoided 
all the complication of mechanism heretofore thought 
necessary for securing the valve motions, and have de- 
vised a new and very simple movement that accom- 
plishes all that can 
be done by cams, 
lateral shafts and 
gearing, besides in- 
suring the prompt 
opening and closing 
of the valves. This 
motion is secured by 
a plain eccentric on 
the main shaft, 
which reciprocates 
the alternating 
wheel operating the 
exhaust and com- 
pression valve. By 
throwing out the 
pawl which operates 
the alternating 
wheel, compression 
will be omitted and 
the engine can be 
turned to any point 
without the resist- 
ance of compression. 

When gasoline is 
used as a source of 
power, the liquid is 
supplied to the en- 
gine from a tank lo- 
cated outside the 
building containing 
the engine, or, in 
case of small engines, 
the tank is located 
in the engine base, 
and by a simple de- 



vice the gasoline is supplied to the engine as needed. 
Any surplus flows back to the tank. 

The engine is arranged to use either an electric or 
hot tube igniter, the latter being constructed on an 
improved principle. Everything connected with the 
engine is arranged with a view to perfect safety. A 
very sensitive governor is employed which maintains 
a close regulation. The engine is nicely balanced, has 
large valve openings, ample bearings, straight line 
connections, and embodies all the improvements sug- 
gested by years of use of gas engines of various kinds, 
besides containing new features peculiar to itself. 

The engine is made in two forms, horizontal and ver- 
tical, and is adapted to launches, which are also built 
by this firm. 



Earthed Center main. 

In connection with possible dangers from the use of 
pressures of from 400 to 500 volts on the mains of elec- 
trical supply companies, I beg to hand you the follow- 
ing opinion from Mr. Musgrave Heapliy, who has re- 
cently discussed this matter with me. I need scarcely 
state that an opinion from this gentleman, who has 
such unrivaled advantages for estimating the dangers 
of electric power distribution, is worth serious atten- 
tion. 

It is commonly assumed in a three-wire system of 
supply, with center wire earthed, that it is impossible 
for thereto be a difference of pressure on any premises 
wired on one side of the system greater than that be- 
tween one of the outers and the middle wire. Mr. 
Heaphy points out that the full pressure may be 
brought into one house under certain conditions. 

Assume two adjacent houses, the one connected to 
the positive and middle wire and the other to the mid- 
dle wire and the negative ; and let there be in the 
party wall : (a) an iron door frame, wall box or piece 
of shafting, etc., communicating between the two 
houses, insulated by dryness of the wall, by dry wood- 
work, or other means securing practical insulation. 
Or (b), leakage of water on to a portion of the party 
wall thus insulated. 

Assume accidental connection between one of the 
outer mains, say through a defective flexible wire to 
one of the insulated pieces of metal, or to the damp 
portion of the wall. The leakage to earth will be pro- 
bably too small to blow the fuses and so to disconnect 
the house. 

Next assume an accidental leak on the other pole of 
the system in the adjacent house, say through the 
metal case of a switch or lampholder. 

It is clear that, if the piece of insulated iron or 
damp wall be touched at the same time as the de- 
fective fitting, a shock due to the full pressure will be 
felt. 

These conditions are not likely to occur often, for 
two earths on opposite poles have to be made concur- 
rently and in adjacent houses, yet the risk is increased 
by the consumer's difficulty of detecting either leak ex- 
cept by a shock. 

An obvious safeguard is to earth all isolated pieces 
of metal, but this does not get over the risk from walls 
which are damp locally. Iron barrel or concentric 
wiring, with the outer earthed, appear to be the 
safest methods of wiring under the conditions as- 
sumed. For with either it is probable that a single 



leak would blow one of the fuses, and thus call atten 
tion to the defect. 

In fact, if the middle wire he earthed, all iron 
work in buildings should be effectively earthed also.— 
Albion T. Snell, in the Electrical Review. 



TENSION DEVICE FOR CHECK BOW WIRES. 
A device to facilitate the stretching of check row 
wires at a uniform tension, no matter how often the 
wire may be shifted, or whether it is carried longi- 
tudinally of or across the field, is represented in the 
accompanying illustration. It has been patented by 
George B. Austin, of Dundas, Minn. It consists of a 
tension hook, the hook end of which is in twin form, 
that the wire to be stretched may be passed between 
its members, if desired, in making the attachment, 
and on the flat shank of the hook is a scale in inches, 
at the outer. end of which an elongated guide yoke is 
secured to the shank. A spring is coiled around the 




AUSTIN'S CHECK ROW DEVICE. 

shank, one of its ends being secured thereto near the 
hook, while the wire of the spring at the opposite end 
is carried through a loose yoke and parallel with the 
scale, being also passed out and back through the fixed 
yoke, an eye being formed in the wire beyond the 
shank of the hook, and its inner end being secured to 
the loose yoke. The stake to which the guide wire of 
the check rower is usually attached is made to receive 
the eye of the device, one end of the wire to be 
stretched being attached to the hook, and when the 
wire is placed under tension the loose yoke moves 
over the scale and indicates in inches the amount of 
slack in the wire taken up, enabling the operator, 
when the wire is to be again stretched, to take up the 
same amount, whereby the wire will always be kept 
under the same tension, insuring the rows being in 
proper alignment. 



♦ i » » ♦ 




Boron Battery. 

The Electrical Engineer of November 29 describes 
this new Austrian battery, which consists of a plate of 
zinc and one of carbon covered with boron, the electro- 
lyte being a solution of " manganese salt and other 
substances; " the voltage is 2'5 to 3, which is main- 
tained for quite a 
long time; the cost 
of maintaining the 
battery is said to be 
one penny for a 10 
hour run — but for 
what output is not 
stated. The novelty 
consists in covering 
the carbon plates 
with boron, which is 
done by immersing 
them at a high tem- 
perature in a bath of 
chloride or fluoride 
of boron, then in a 
solution of oxalate of 
platinum, after 
which they are heat 
ed to a red heat in 
an atmosphere of 
hydrogen. A plate 
so treated contains 
metallic boron in its 
pores. 



IMPROVED GAS AND GASOLINE ENGINE. 



A new industry 
in London is that of 
preserving eggs. 
The eggs have the 
shells removed, the 
white an^ yolk are 
then mixed together 
and the whole pack- 
ed in hermetically 
sealed tins. 
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VARIOUS TYPES OF OPTICAL PROJECTION LANTERNS. 

Owing to the variety and number of questions asked 
by our correspondents concerning the different types of 
optical lanterns for various uses, we publish herewith 
a number of illustrations showing the construction of 
lanterns adapted to different forms of gas, electric and 
oil lamps. 

The importance of the optical lantern as a means of 
illustrating lectures on travel, art, science, or, in fact, 
any subject that may brought before an audience, is 
now generally acknowledged, and educators have 
adopted it as an important factor in all branches of 
teaching. The development of the mechanical structure 
of the lantern has kept pace with the increasing de- 
mands for an instrument of accurate construction and 
ready adjustment. A wide departure has been made, 
as will be seen in the accompanying illustrations, from 
the older form of apparatus. 

The apparatus here illustrated is manufactured by 
J. B. Colt & Company, 115 Nassau Street, New York. 

Fig. 1 shows the various adjustments of a new form 



S S, thus providing for a forward and back adjust- 
ment. The hoods connecting the various attachments 
and shutting in the light are held in position on the 
condensing lens support, O. Lateral and vertical ad- 
justments are afforded by the method of supporting 
the illuminator on the vertical posts. This arrange- 
ment affords a ready and accurate means for the cen- 
tering of the light in the optical axis of the lantern. 

Fig. 3 shows an improved automatic arc lamp. This 
lamp is provided with all necessary adjustments for 
the control of the carbons. Owing to the intensity of 
the light, it maybe used in a room that is but partially 
darkened, and owing to the fact that the light 
emanates from approximately a point, it has optical 
advantages not found in other forms of artificial light. 
This lamp automatically maintains the arc in the 
optical axis of the lenses, and is therefore to be recom- 
mended for scientific demonstrations. 

Fig. 4 shows an improved form of oil burner. This 
is constructed on the student's lamp principle, and is 
provided with a central c'.a:jght and a positive wick 



ingly convenient form of light for small exhibitions. In 
the illustration the polished reflector is cut away in 
order to show the mantle, D. 

Fig. 8 illustrates the 100 candle power incandescent 
electric attachment. These lamps are specially con- 
structed with a small carbon spiral, and are provided 
with an adjustable reflector fitted with a sliding and 
swivel adjustment at A, which enables the most ad- 
vantageous centering of the light in relation to the 
lenses. 

These lanterns are constructed in double or triple, 
form, mounted one above another or side by side, as 
may be most convenient, for producing dissolving 
effects. When it is desired to use this lantern for sci- 
entific demonstrations the slide support, J, the bel- 
lows, C, and the objective lens and its supports are re- 
moved and the sliding rods, D D, give place to an op- 
tical bench on which may be supported a great variety 
of chemical and physical apparatus. A polariscope, a 
microscope, and a spectroscope may be applied to this 
lantern. The self-focusing arc lamp has been adapted 
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Fig. 2. LANTERN WITH LIGHT REMOVED. 
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Fig. 1.-0PTICAL LANTERN, PART8 DISCONNECTED, TO SHOW 
ADJOSTMENTS. 





Fig. 3.-AUTOMATIC ARC LAMP. 



Fig. 4- OIL BURNER. 



Fi~. S.-OXYHYDROGEN BURNER. 




Fig. 6.-HAND FEED ELECTRIC 
LAMP. 

of lantern called the Criterion. In this cut the various 
parts are disconnected in order to show more clearly 
its mechanical construction. It will be seen that all its 
parts are vertically adjustable, and that any of them 
may be removed without the use of tools ; so that this 
lantern is perfectly adapted for physical, chemical, 
and optical demonstrations, as well as for the projec- 
tion of pictures and diagrams. 

Fig. 2 shows the apparatus and its various compo- 
nent parts in their normal positions, excepting the 
light or radiant. Of these six different forms are shown, 
any one of which may be used. This variety has been 
made possibla by the perfection of three forms of elec- 
tric attachment, and the adaptation of the Wels- 
ba<'h burner, with which the ordinary house gas is 
used, an improved form of oil lamp, and an oxyhydro- 
gen attachment. In the construction of this apparatus 
the old form of light boxorcasiug has given place to 
an entirely different construction, which consists of 
parallel rods. F F, with a cross piece on which is sup- 
ported a vertical post, to which the various forms of ra- 
diant are attached. In each instance, the parallel slid- 
ing rods. F F, fit accurately the tubular bearings, 




Fig. 7.-WEL8BACH GAS BURNER APPLIED 
TO LANTERN. 

adjustment. This lamp gives unusually strong light, 
entirely free from smoke and disagreeable odors. 

Fig. 5 illustrates a very perfect form of oxyhydro- 
gen jet or burner, which is provided with mechanical 
screw rods. A A, for raising, lowering, and turning 
the lime and for controlling it at the proper distance 
from the tip of the burner. The metal hood is sup- 
ported on vertical posts on the slide, O. This device 
enables the jet with its hood to be removed from the 
lantern without disarranging their relative adjust- 
ments. 

In Fig. 6 is shown a hand feed electric arc lamp. 
Owing to the simplicity of construction of this appara- 
tus, it can be sold at much lower price than the auto- 
matic form. In this case the carbons are fed by hand, 
by turning the insulated knob, 3, at intervals of three 
or four minutes, as the carbons are consumed. This 
lamp is provided with an adjustment so that it may be 
used on either the direct or alternating circuits, in 
either case maintaining the arc in the axis of the lan- 
tern. 

Fig. 7 shows the adaptation of the Welsbach gas 
burner to the Criterion lantern. This is an exceed- 




Fig. 8. INCANDE8CENT ELECTRIC LAMP 
APPLIED TO LANTERN. 

to various purposes, aside from lantern use, including 
theater stage lighting, photo-engraving, etc. 

» ' «. ♦ 

Calculus In the Kidney. 
Bartholow says that borotartrate of potassium is the 
first remedy for calculus in the pelvis of the kidney. 
A weak solution must be used for a long time, a strong 
solution being detrimental. The calculus of the kid- 
ney is formed from uric acid, and the neutral phos- 
phatic alkaline salts are the best solvents of uric acid ; 
therefore, to promote its elimination they would ap- 
pear to be the best remedies to administer. The fruit 
acids are very useful, says the Buffalo Medical Jour- 
nal ; therefore abundance of fresh fruit would also be 
indicated for the relief and prevention of nephritic cal- 
culi. 



One of the novelties exhibited at the National 
Cycle Show, at Crystal Palace, LondoD, was a canopy 
which protected the rider from sun or rain. This can- 
opy is like the ordinary buggy top, and is steadied by 
means of a small wheel at the back which runs on the 
ground. 
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Carbon Monoxide in Gas Flames. 

To the Editor of the Scientific American : 

I saw the statement made by a correspondent of one 
of your contemporaries that the products of eombus 
tion of an ordinary gas flame used for light included 
carbon dioxide (CO a ), and that of a Bunsen burner 
carbon monoxide (CO), a very poisonous gas, and said 
correspondent wanted some chemist to inform him as 
to the quantity of CO given out by Bunsen burners, as 
the latter were being extensively used at present for 
lighting in connection with incandescent mantle gas 
burners. My impression has been that the more per- 
fect the combustion the less luminousthe flame, which 
would indicate that the Bunsen burner consumed gas 
more completely than an ordinary gas jet ; so that if 
either gave of any CO. I should expect it to be the gas 
jet rather than the Bunsen burner. A little light on 
the subject from you will greatly oblige a reader. 
Decatur, 111. Frank Shlaudeman. 

[Non-luminous flames are the most liable to produce 
carbon monoxide. The luminous flame, with proper 
burner, is the safer in this regard. If anything is done 
to cool a non-luminous flame, such as inserting a 
heavy wiregauze in it, the gas in question is very apt 
to be produced along with other products of incom- 
plete combustion. But a proper Bunsen burner gives 
perfect combustion and is perfectly safe. You will 
always know if carbon monoxide is being produced, 
generally by the odor of the accompanying products 
of incomplete combustion and by the headache which 
it will soon produce. — Ed.] 

» < ■ » m 

The Phenomenal Growth of Potatoes. 

To the Editor of the Scientific American : 

My letter published in the Scientific American of 
January 25 brought me in the first mail 85 letters of | 
inquiry, and they have been arriving continually ever 
since. It looks as though every farmer in the United 
States reads your paper. It would be impossible for 
any one man to answer all these letters, some having 
written three times, but the main questions can 
all be answered in a few lines. If you will publish 
them, I will send a set of questions and answers for 
the benefit of your readers. There appears to be a 
great mystery surrounding the sprouting of potatoes 
in boxes and barrels without earth. C. E. Ford. 

Rush, Texas. 

[We have arranged below the questions received by 
Mr. Ford and have appended the answers.] 

1. Q. At what temperature do you keep your sprout 
house ? A. Summer heat, or 80" to 90° F. 2. Q. Will a 
stove answer for heating the sprout house 1 A. Yes- 
3. Q. Do you put earth or anything in the barrel with 
the potatoes ? A. No. 4. Q. Do you put water on 
the potatoes ? Is extra moisture required in the sprout 
house ? A. No. 5. Q. Do you cut the potatoes be- 
fore putting them into the barrel, or do you put 
them in whole ? A. Put them in whole. 6. Q. In 
planting, do you separate the young potatoes from 
the old mother potatoes ? A. No ; plant all together. 
7. Q. Are not many of the small potatoes broken off 
so that they will not grow 1 A. About one-tenth of 
them are broken off. A wooden paddle or trowel is 
used to separate those that are to be planted. A 
wooden paddle injures the roots and potatoes less than 
an iron trowel. 8. Q. What is a " balk " ? A. A ridge 
of land left unplowed between furrows. It is left in a 
ridge with inclined sides by leaning the plow to the 
left. The "balk" gives more surface for the expan- 
sion and growth of the young potatoes. 9. Q. What 
is meant by " water furrow " ? A. A bead is made by 
making two or more furrows together. The lowest 
ground between the beads is a " water furrow." 10. 
Q. How do you prepare your liquid manure? A. I 
have a large number of cattle which I keep in a pen 
every night, and the manure gets very deep, and 
when it rains the water runs from the pen to the po- 
tatoes ; and if it does not rain when I want to irrigate 
my potatoes, I run the water into the cattle pen first 
and drive the cattle round and round, stirring up the 
manure, which I then run into the potatoes. 11. Q. 
What kind of fertilizer do you use and how mueh ? A. 
I use cotton seed, covering the ground 4 to 6 inches 
deep for one crop. For the next crop I use green cow 
manure, covering the ground 6 to 10 inches deep. It 
is impossible to get the ground too rich. My soil is 
sandy and about 3 feet in depth before the clay is 
reached. 12. Q. What kind of seed would you re- 
commend for growing potatoes by your method ? A. 
Any kind that grows best in your locality. 13. Q. Do 
you irrigate, and how often? A. Yes ; continuously. 
If the potatoes become dry, they will cease to grow. 
14. Q. Can I obtain potato seed from you ? A. I have 
no potatoes to sell. 15. Q. Can I use your system in 
New England and Canada? A. Yes. 16. Q. Do I 
understand that a crop of potatoes can be grown 
every 4 or 6 weeks ? A. In Texas, yes. The potato 
grower can answer this question for his own locality by 
observing how long it takes for a potato to grow from 
the size of a small marble to a size suitable for eating 



or marketing. I grow the potatoes in the sprout house 
until they attain the size of marbles ; then they have 
all the roots and begin growing immediately when 
planted. It is probable that in Canada and New Eng- 
land two crops could be grown without trouble. 17. 
Q. Why do you plant your hills across the rows and 
not lengthwise ? A. To secure an even distribution of 
the potatoes. 



SECURING VEHICLE WHEELS TO AXLES. 
A device which can be operated without the use of 
tools, to attach or remove the wheel, locking the hub 
so securely to the axle that it cannot be accidentally 
removed, is shown in the accompanying illustration, 
one view showing the improvement applied, with a 
part of the cap broken away, while the small figure is 
a sectional view. The improvement has been patented 
by William F. McQuivey, of Seattle, Washington. The 
hub has an end plate which fits around the end of 
the axle, a flange of the end plate overlapping the face 
of the hub, and being provided with a coarse thread 
to engage a screw cap. Pivoted to the end plate are 
semicircular locking plates, with semicircular recesses 
fitting around a screw projected from the end of the 
axle, there being a washer between the head of this 
screw and the locking plates. Fitting snugly over the 
end of the hub and against the locking plates is a screw 
cap which has at its inner edge a recess engaging a 
catch movable in and out in the hub, the catch being 
normally pushed outward by a spring, and having a 
projecting thumb piece. On pushing the catch inward 
the screw cap may be unscrewed from the hub. With 
this improvement the axle may be more easily lubri- 
cated than where the ordinary nut is used, and with- 
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McQUIVEY'S DEVICE FOR SECURING VEHICLE WHEELS 
TO AXLES. 

out soiling the hands or the clothing, and the device 
adds to the neatness and good appearance of the wheel. 

< i n » 

mannocitin. 

The rust-preventing compound " mannocitin " is the 
invention of Edmund Muller& Mann (chemical works) 
of Charlottenburg, near Berlin, Germany, and is man- 
ufactured exclusively by that firm. The article was 
put on the market in Germany in January, 1892, and 
has since been adopted by German state railways, 
by the leading iron and steel works, by engine and 
machine builders, tool manufacturers, etc. It is ex- 
tensively used by all trades making and using machin- 
ery, as is evidenced by a large number of trustworthy 
testimonials. Besides railways, iron, steel, machine, 
and tool companies, the following are users of man- 
nocitin, viz , steamship companies, shipbuilders, mines 
and smelting works, gun works, bicycle and sewing 
machine factories, flour mills, gas and waterworks, 
departments of public works, stove works, glass works 
(for use on iron moulds), breweries, textile manufacto- 
ries, paper and pulp mills, beet sugar refineries, watch 
makers, metal workers, and machinists. These trades 
are enumerated to show that the article is of interest 
to all industries manufacturing, dealing in, or using 
machinery or metal goods of any description. 

In Germany, where the manufacturers first intro- 
duced their compound, it is largely used, as it is also 
in England, France (where it was awarded a medal at 
the Bordeaux Exposition in 1895), Austria, Norway 
and Sweden, Russia and other European countries. 
Wherever it has been properly employed, mannocitin 
has given good results. 

This compound is composed of greases and volatile 
oils. The compound is very thinly applied on the 
metal, which should be clean and dry. The volatile 
oils evaporate after application to the metal, and there 
remains a thin film or skin which tightly adheres to 
the metal and forms the coating, which affords com- 
plete and permanent protection and prevents rust and 
corrosion. 

The advantages claimed for mannocitin are: That 
it is absolutely neutral, containing no acid, and it does 
not take up any acid from the air or water ; an arti- 



cle once coated with mannocitin is protected as long 
as the mannocitin coating is allowed to remain on ; it 
consequently protects the metal for years. The man- 
nocitin coating forms a protection against salt air, 
dampness, fresh water, salt water, perspiration and 
fumes of muriatic acid and ammonia. This compound 
has the advantage of spreading and thereby covering 
a very large surface. With one gallon, a surface of 
over eleven hundred square feet can be protected. 

It may be easily applied with a rag and is always 
ready for use ; it does not rub off in handling, and is 
not absorbed by dust or by paper wrappers (this is of 
great advantage in the case of small tools). It is 
quickly removed with turpentine or benzine, and as 
it is removed simply with a rag saturated in one of 
these liquids, scratching the metal is avoided, and the 
original polish of the metal is preserved. It can, there- 
fore, be used on the most delicate metal surfaces, such 
as engravers' steel plates. As the mannocitin coating 
is transparent it does not discolor the metal or injure 
or spoil its appearance. Mannocitin has a very high 
melting point, and can therefore be used on boilers 
without melting. It is not of the nature of a paint or 
lacquer, and it is not a petroleum product. 

The article is applicable to the smallest and finest 
tools, as well as to the largest machinery. It is put 
up in small cans for the individual user and in larger 
cans and barrels for a large manufacturer. 

Mr. Otto Goetze, of New York City, has charge of 
the business relating to mannocitin in this country. 

•»<• > » 

Nuts on Wagon Axles. 

Every now and then one hears of a wagon wheel 
coming off through the loss of a nut, and au accident of 
this sort is apt to be attended with further inj ury to 
the vehicle or its load. If the latter is heavy, the end 
of the axle is liable to strike the ground abruptly 
enough to break off a portion, or at least to spoil the 
screw thread. This thread, by the way, is righthanded 
at one end of the axle and lefthanded at the other, so 
that the nut in going on turns in the same direction 
that the wheel does when the wagon is moving- for- 
ward. If the wheel exerts any influence on the nut 
through friction, therefore, its tendency usually would 
be to tighten the nut. It would only be in backing, 
apparently, that the nut could be loosened from that 
cause. It is surprising, perhaps, that such a thing 
should happen at all, but it does, and a good many 
people, farmers and blacksmiths, have wondered how 
it could best be prevented. 

A generation or two ago some carriage makers put 
a pin through the nut and the axle top. This of course 
would serve well enough for a while, but after the nut 
had been removed several times, in order to allow the 
axle to be greased, the thread would be worn a trifle. 
Hence, if the nut were tightened up properly with a 
wrench, the hole would not be in the right place for 
the pin. One of the Tribune's subscribers recommends 
a slight improvement on that plan. He fixes a coil 
spring in the aperture in the nut into which the pin is 
inserted, and the spring tends to thrust the pin into 
place when the nut is on. But the improved plan does 
not seem to meet the objection just mentioned. 

Another scheme, which has been tried with great 
success on fine carriages for many years, is to have 
two nuts, one going on after the other, and each screw- 
ing in a different direction. A pin ties the two to- 
gether, and the double nut is thus perfectly locked. 
The patent on this idea ran out long ago, and there 
are several makers of this style of axle. But one must 
pay an extra price for it. This is the most efficient 
plan in use, probably ; but it has been suggested that 
nuts, not only on axles, but also on the bolts through 
the ends of the springs, might be kept in place by 
using spring washers, such as are now employed in 
certain parts of a rolley car gear, and as nut locks for 
railway track bolts. Again, a wonderful grip is se- 
cured in one of the track bolts lately introduced by 
cutting the thread in a peculiar way. The same 
scheme ought to work on a wagon axle. 

However, there are plenty of country wagons and 
city trucks, some of which are used in hauling enorm- 
ous loads over rough highways, which are provided 
with no special means of securing the nuts, and 5 T et 
which never lose one. The secret of this, probably, is 
that the nuts are well fitted, and are closely watched. 
If the nut pinches tightly enough, and if the screw 
thread is kept free from grease when the wheel is off, 
no accident of this sort ought to happen. But when 
the nut is worn by long service, and goes on too easily, 
there is always a certain amount of risk, especially if 
a man is careless in greasing the wheels. And such a 
man, too, will probably neglect to examine the nuts 
occasionally and try to tighten them with a wrench. 
New York Tribune. 



Electricity in Dentistry. 

Dr. M. G. Jenison, of Minneapolis, reports that elec- 
tricity has been successfully employed by him in check- 
ing hemorrhage from the extraction of teeth. The 
current, he states, caused instant coagulation of the 
blood and gave relief where the usual remedies were 
without effect 
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THE BTJFFINGTON-CROZIER DISAPPEAEING BAEBETTE 
CAEEIAGE FOB THE EIGHT INCH B. L. BIFLE. 

The views which we herewith present of the stand- 
ard disappearing gun mount for coast defense batte- 
ries will possess especial interest at the present time. 
Our recent diplomatic deadlock with a firstclass naval 
power has again raised the question of adequate sea- 
coast defense ; and has riveted the public attention 
upon it more strongly than ever before. That this 
nation has a large portion of its wealth located along 
its 3,000 miles of seaboard is no doubt generally under- 
stood, and also that in the event of naval attack by a 
hostile power it is practically defense less ; but just how 
vast the total value of this property is, and just how 
utterly exposed to the possibility of speedy destruction, 
the great mass of the people at large, and especially 
those of the inland States, have never fully realized. 

Elaborate plans of defense have been drawn up and 
are only awaiting the sanction of Congress for their 
execution. At the present writing the bill reported by 
the Senate Committee on Fortifications proposes an 
appropriation of $80,000,000, of which $10,000,000 should 
be available during the rest of this fiscal year and the 
whole of the next one, and $10,000,000 a year should be 
available thereafter for seven years. The report fur- 
ther says : " It has been estimated that in the cities of 
New York, Brooklyn, and Jersey City alone there is 
property of the value of $4 000,000,000 which a hostile 
fleet, lying in the upper bay of New York, would have 
within reach of its guns. Not one-tenth of the neces- 
sary defenses has yet been provided for that port, 
although its harbor is at present better defended than 
any other in the United States." 

We have a navy which has received the favorable 
criticism of every foreign power, and it is rapidly 
approaching the front rank. In building up a system 
of coast fortifications we shall be providing the neces- 
sary counterpart of an effective navy. The committee 
says that its very existence would be imperiled in case 
of war with any great power, without the support 
which would be afforded it by land defenses. 

The Bufflngton-Crozier disappearing carriage, which 
will be the standard type for coast fortifications, is 
shown in the loading position, where it is entirely below 
the parapet of the barbette ; also in the elevated posi- 
tion for firing. 

The carriage is of the front pintle form, and consists 
of the following principal parts, viz. : The levers, the 
top carriage, the cheek plates or chassis, the elevating 
gear, the racer, the live rollers, the base ring, the tran- 
soms, the traverse wheels, the traverse circle, the trav- 
ersing gear, and the projectile crane. 

The trunnions of the gun rest in bearings bushed 
with bronze, on the upper end of the levers. The 
levers are made of cast steel, and are pivoted near 
their middle points upon an axle of forged steel. The 
axle rests in bearings bushed with bronze in the top 
carriage, which is formed with the two hydraulic 
cylinders in one piece of gun iron. In each cylinder 
are two throttling bars of steel, which pass through 
notches in the piston and serve to regulate the size of 
the orifices for the flow of the liquid past the pistons, 
being of variable cross section. The hydraulic cylin- 
ders are connected by a pipe at their forward ends to 
equalize the pressure in them during recoil. 

The piston rods with the pistons formed on them are 
made of forged steel, and are fastened by means of 
nuts to projections on the front end of the chassis 
They are produced through the rear cylinder heads. 

The top carriage rests upon rollers of forged steel, 
which are placed in recesses in the cheek plates. The 
axles of the rollers are of forged steel, and the rollers 
are bushed with bronze where the axles pass through 
them. The cheek plates are made of cast steel, and 
are united by three transoms, also of cast steel, the 
rear one being for the traverse wheels. The cheek 
plates are bolted at their forward ends to the racer, 
and have guides bolted to them for the elevating rack. 
Their upper surfaces have a slope of 2° to the front 
to facilitate the return of the piece to battery, and 
to reduce the preponderance of the counterweight. 

The elevating rods are of forged steel, the journal 
bearings, at their upper and lower ends, being bushed 
with bronze. The lower ends of the rods are attached 
to elevating racks of bronze. The elevating hand- 
wheels are of wrought iron and are mounted on a 
through shaft, upon which are pinions of bronze gear 
ing into spur wheels of cast steel. On the shaft with 
these are pinions of bronze, gearing into the elevating 
racks. 

The action of the system in recoiling is such that, no 
matter what elevation the gun may have when fired, 
it will have practically the same inclination to the 
horizontal — about 7° — in loading position. 

The racer is of cast steel, and the base ring of gun 
iron. Their inner parts form a pivot or pintle, which 
has a spiral groove cut in one of its surfaces to facili- 
tate lubrication. The base ring is fastened to the 
platform with sixteen \% inch holding-down bolts. 
The rollers are conical and of forged steel. 

The counterweight is of lead, and weighs 32,000 
pounds. It is suspended by two rods from a shaft 
joining the lower ends of the levers. This shaft is of 



forged steel, and passes through the lower ends of the 
levers into two clips forming a crosshead, and the 
holes in the levers being bushed with bronze. It is 
pinned to the clips, with which it forms the crosshead. 
The crosshead clips are of cast steel and lined on 
their bearing surfaces with bronze strips. They are 
given additional support, when in the lowest position, 
against a projection of the chassis. 

The crosshead guides are formed on the inner sides 
of the chassis. A vertical ratchet is made on one face 
of each crosshead clip to be caught by a pawl on the 
chassis and thus to hold up the counterweight. This 
pawl is mounted upon a short crank actuated by a 
long lever at the side of the carriage, and the arrange- 
ment is used for lowering the piece, should the recoil 
not be sufficient. 

The rear traverse wheels and their transom are 
of cast steel, and the axes of the wheels rest on roller 
bearings. 

The traversing chain lies around the traverse circle 
and is fastened to the parapet. It is provided with an 
arrangement for taking up the slack. The circle is of 
gun iron, and is cast in segments and fastened to the 
platform by Vy^ inch holding-down bolts. 

The action of the carriage is as follows : Upon firing 
the piece the central pivot of the levers moves hori- 
zontally to the rear, carrying the top carriage with it. 
The lower end moves vertically upward, being con- 
strained by the crosshead guides. The gun moves 
downward and to the rear in the arc of an el- 
lipse. The energy of recoil is absorbed partly by 
raising the counterweight and partly by the resist- 
ance of the hydraulic cylinders. After loading, the 
pawls are tripped and the greater moment of the coun- 
terweight enables it to raise the piece into battery. 
The return to battery is softened by hydraulic coun- 
ter-recoil buffers in the cylinders, forming a sort of 
dashpot. 

The piece is hauled down in the loading position by 
hand for drill and cleaning by a windlass arrange- 
ment, the rope leading through sheaves on the levers 
and chassis. 

Three fulcrum pins are inserted in each chassis near 
the forward end of the top carriage to serve as points 
of support for pinching levers held vertically, and en- 
gaging in ratchets bolted to the under sides of the top 
carriage clips, for heaving the top carriage forward in 
case it should not return to the firing position. A 
spring prevents the loading crane from swinging to a 
position under the breech of the gun, where it might 
be struck by the latter upon recoil. 

This carriage is capable of great rapidity of fire. 
Ten shots from an 8 inch gun have been fired from it in 
twelve minutes and twenty-one seconds. In the load- 
ing position the gun is completely covered from a shot 
arriving at an angle of 7 degrees. The field of fire is 
127 degrees, and the pointing of the gun can be varied 
from 12 degrees elevation to 5 degrees depression. 

The project for the defense of New York harbor 
contemplates for the present, among other guns, fifteen 
10 inch and nine8inch guns on disappearing carriages. 
Probably ten 12 inch guns on the same carriages will 
be added to these. 

The exact distribution of these guns at the various 
strategic points in the harbor, for obvious reasons, is 
not disclosed to the public. An attacking fleet would 
be practically at the mercy of such a battery of dis- 
appearing guns. At the outset it would be igno- 
rant of the location of the fort ; and the use of smoke- 
less powder would render the detection of the guns, 
during the few seconds that they showed above the 
parapet, a difficult matter. The only possible chance 
to place a shell inside the fort would be by making 
use of high angle fire ; and this is impracticable in the 
modern war ship as at present constructed, for two 
reasons : first, that the existing gun carriages will not 
allow the breech to be sufficiently depressed to admit 
of such fire ; and, secondly, that the existing decks 
are not strong enough to withstand the heavy vertical 
strain of the recoil. The aiming of the gun is all 
done under shelter. By means of a "range finder" 
and the "converter board" the gunner can lay 
the piece with perfect accuracy while it is yet below 
the level of the parapet. Gun for gun, such a 
battery has an enormous advantage over the float- 
ing fortress, for it would have in its favor: 1. Invisi- 
bility. 2. Absolute protection from gun fire. 3. Abso- 
lutely steady platform. 4. Absolute determination of 
the range and bearing of the enemy. To this must 
be added the moral effect upon the courage and en- 
durance of the gun crews, resulting from their supe- 
rior protection. 



Electrical Progress In China. 

The China Gazette, speaking of the growth of[electric 
lighting in Shanghai, says: "A couple of years ago 
there were only about seven miles of streets lighted 
by electricity, for which 60 arc lamps were quite suffi- 
cient, and there was not a single incandescent lamp in 
or around Shanghai. Now the electrical department 
of the Municipal Council runs 140 arc lamps, lighting 
some 15 miles of streets, and there are about 43 miles 
of line wire laid, in addition to 6, 100 incandescent lamps 



of 8 candle power each, for domestic purposes. The 
customers for incandescent lighting have increased 
from 1 to 55 in number since the Council took charge 
of the department." 

♦ i ■ i • 

Rubber Shoes Sixty Years Ajjo.* 

To make a satisfactory purchase of a pair of rubber 
shoes, sixty or more years ago, was an undertaking re- 
quiring the accredited keenness of a "Philadelphia 
lawyer." 

Boston, Mass., was then headquarters of the rubber 
trade, the largest importers being found there, where, 
besides supplying the regular trade, the commission 
merchants held rubber auctions at stated seasons. 

Notices sent abroad secured a full attendance of boot 
and shoe dealers from New York, Philadelphia, Balti- 
more and all around, for "runners" were not thought 
of in those days of slow coaches. 

Most of the rubber, arid the best, came then, as now, 
from Para, South America, or along the Amazon River 
where natives procured it by tapping the trees. Clay 
and wooden lasts of various sizes were dipped in the 
cream-like liquid, the coating being dried by a dense 
smoke exactly as is done to-day. 

Whon the several dippings were over, the shoes were 
stamped on the toes in fancy designs, more or less 
elaborate, taken off the lasts and stuffed full of rice 
hulls and hay; the tops were then sewed together with 
t wine, or coarse thread. 

Two of about the same size were tied together, and 
these illassorted pairs were packed in wooden boxes of 
all sizes and shapes, mostly sugar boxes, and shipped 
to foreign ports. 

A boot and shoe dealer receiving a box would imme- 
diately consign it to the cellar of his store, whe v, on 
being opened, the stitches would be cut, the hulls and 
grass emptied out, together with a few scorpions and 
other live stock such as frequently took passage in the 
shoes. 

The shoes were then turned wrong side out and after 
a thorough washing inside and out to free them of all 
adhering clay and dirt, were left to dry. 

Then followed the tedious process of trimming and 
shaping them. Each shoe was turned over a wooden 
last— the one that seemed to be about the right size. 
If it was not sufficiently large, another would take its 
place. If too large, the shoe was heated and by extra 
exertion was often made to work down to the required 
capacity. Then with sharp scissors the edge was neatly 
trimmed and after being sponged with Japan black- 
ing, the shoe was ready for sale. Only about enough 
for one or two days' sales were made ready at one time, 
the boys working evenings preparing them. 

A customer desiring to purchase a pair of No. 4's 
was shown a pair that were stretched over that size of 
last. They may have had originally, the one a round 
toe, the other a pointed toe; one may have had a thin, 
the other a thick top— but so long as they could be 
made to cover a certain last that fixed the size. If one 
of them shrunk on being removed from the last, it was 
heated and put on again, and possibly heated a trifle 
before trying it over a customer's boot. It was a com- 
mon occurrence to have a customer return with a shoe, 
or a pair of them, that drew the feet so badly they 
proved worthless to him or her. If the shoes had been 
worn, they were generally taken back in exchange for 
a less expensive pair, and on being heated some, the 
indentations were easily worked out, so the pair was 
just as good as new. 

Repairing and resoling rubbers was a very nice ope- 
ration, requiring great skill and cleverness. The shoe 
was again put on a last, when the sole or part to be 
mended was shaved with a sharp knife until it was all 
fresh and adhesive, and then a similarly prepared 
piece of rubber was put over it, the fresh surfaces 
pounded together and then trimmed neatly around. 
The shoes being soft and easily injured, had to be fre- 
quently mended. 

They tore readily ; stones and sticks penetrated the 
soles, heat softened them, cold stiffened them, and the 
sun discolored them ; but notwithstanding all that, 
every woman and child, and many a man, was obliged 
to wear them through the muddy, sloshy, and suowy 
seasons : so the sales were proportionally great. 

Rubber overshoes sold at wholesale from 25 cents a 
pair upward, retailing from 50 cents to $1.25 a pair, ac- 
cording to their evenness of texture, their shapeliness 
and the elaborateness of their stamping ; for the latter 
was a point of beauty not to be overlooked. 

The dealer himself could not be sure of his goods 
and the purchaser could only be guided by the dealer, 
as he or she knew nothing of the extra stretchings, or 
of the mysteries of the trade, usually carried on below 
stairs by the apprentices, or boys, who were early 
taught to stretch their consciences with their goods. 

Here and there may occasionally be found a man 
whose hand even now bears the marks of trimmings 
done on "gums "during the days of his youth, but 
there are comparatively few people living who re- 
member the old time rubber shoes, with their stamped 
toes — which were considered a valuable improvement 
over wool socks and Indian moccasins. 

* By C. A. Lynda, In the Christinas Boot and Shoe Recorder. 
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Slides "Without mat Covers or Binding. 

Rev. W. M. H. Young, Ph.D., says : Of course, no 
one objects to elegantly mounted slides; but there are 
hundreds of clerical and other lanternists, like myself, 
who cannot afford all they would like. Those of us 
who exhibit weekly to the same people year by year 
have to prepare numberless new slides, many of which 
are to be used but once only. To mount them in regu- 
lation style, with cover glass, mat, binding strips and 
printed titles, would be a waste of time and money 
under the circumstances. Any yet we do not wish our 
views to present a slovenly appearance on the screen. 

I prepare my negatives so that the result upon the 
screen is the same as the best mounted slide. The 
process consists in cutting off the film of the negative 
with a very keen chisel, leaving that portion of the 
picture that would usually be shown through a mat. 

Draw upon the film of the negative with a pencil the 
exact size and shape you wish the "mat opening" to 
be. Of course, some sort of a guide must be used for 
the corner of the chisel, and keep at it until the film is 
cut entirely away outside that part of the view to be 
copied upon the transparency. The clear glass thus 
exposed will make a dense border around the picture 
upon the transparency, which will take the place of 
any mat. This method works equally well for contact 
or camera transparencies. 

If irregular designs are desired instead of the ordi- 
nary rectangular mat openings, it is easy to make them 
— and highly artistic too — by holding the chisel at an 
angle while cutting the outline. In this way the film 
is pared off beveled, giving a peculiar gradation of 
tone to a scalloped design. — The Optical Magic Lan- 
tern Journal. 



THE ECCENTRICITIES OF A BAILBOAD COLLISION. 

"We have been favored by Messrs. Clayton A. Smith 
and Dell Vaughn, ofWaverly, NewjYork, with a photo- 
graph of what the local railroad fraternity describe as 
one of the most curious wrecks in the history of rail- 
roading. It occurred in the Towanda station yard 
of the Barclay Railroad, where three cars, which had 
been left standing on the main track, were run into by 
a regular train under full steam. The car next the 
engine, which is usually in such a case smashed into 
the proverbial kindling wood, was lifted up and forced 
over onto the top of the locomotive. With the excep- 
tion of the injury done to the smoke box and stack, and 
to the roof of the cab, the locomotive was not damaged. 
It remained on the track, and was able to carry its 
strange burden into the village of Waverly, where the 
photograph was taken. Mr. Smith writes that the 
local railroadmen say that the cause of the car taking 
this position was that the swing bumpers on the 
engine, which were down at the time of the collision, 
were thrown upward, and lifted the front end of the 
car. 

We think it is probable that the drawbar and tim- 
bers, which can be seen embedded in the front end of 
the smoke box, contributed to the result by pivoting 
against the boiler tube plate, and lifting the car still 
further, as they were torn from their fastenings. 

That this Erie box car should have kept its shape so 



well under such rough handling speaks vol umes for 
the excellence of the material and workmanship. 



PEINTS OF SCABS. 

BT FKANCIS GALTON, IN NATURE. 

The accompanying print is sent with a twofold ob- 
ject. First, for its intrinsic interest in showing how 
thoroughly and definitely a grafted slice of skin and 
flesh has established itself under its new conditions, 
retaining its original characteristics unchanged during 
thirty years. Secondly, because of its probable inter- 
est to surgeons in illustrating the ease and complete- 




ENLABOED FEINT OF A MISPLACED GBAFT OF FLESH ON 
A THUMB, THIBTT YEARS AFTEB IT WAS MADE. 

ness with which a record can be kept of the process 
and results of the cicatrization of wounds. 

Prints are more clear, more cheap, and more trust- 
worthy than photographs. They are not distorted 
through perspective, nor blurred owing to differences 
of focus ; they can be taken in any light, and their 
scale is absolutely correct. They are made by rolling 
the scarred part on a porcelain pallet or metal slab, 
that has been covered evenly and very thinly with 
printer's ink ; or, conversely, the pallet and paper are 
rolled upon the scar. As many duplicate prints can 
betaken as desired. I have written at somuch length 
about these and alternative methods of printing in my 
book, "Finger Prints,"' and elsewhere, that I need 
say no more about them now. The print sent here- 
with is a photographic enlargement, being more suita- 
ble for rough process printing than the somewhat 
minute originals; but one of these is also inclosed. 
The history of the graft is as follows : J. R. H., who 
is a solicitor in large practice, when he was twenty-five 
years old. slice! a piece clean off the thumb of his 
left hand. He was cutting cardboard with a sharp 
knife guided by a rule, upon which the thumb pressed 
and which it slightly overlapped. The piece that 
was cut off fell on the table; it was at once picked up, 
clapped upon the wound, and the thumb was tightly 
bandaged. After a few days reunion had taken place, 
and the wound was healed. It then proved that the 



graft had not been replaced in its original position, 
but crossways to it, as seen by the papillary ridges in 
the accompanying print, taken in 1895, thirty years 
after the accident. 



Art Pottery. 

Mr. Holman Hunt, in the course of a paper on the 
future of the "Delia Robbia"and artistically decorative 
pottery work, given at a recent reception at the Delia 
Robbia Pottery Works, Birkenhead, England, called 
attention to certain experience which the history of 
ornamental design had established as an irrevocable 
and eternal fact. He went on to say : Art schools are 
producing artists who are not artists by nature, and 
who can never do anything but create confusion as 
painters of pictures or sculptors of human and ani- 
mal form. It is important to dwell upon this truth in 
considering the needs of the pottery work whose fate 
we have to decide at this juncture. It was founded to 
redirect art energy toward industrial forms of daily 
need and use. I cannot pretend to express opinions 
about the very important financial questions, and 
these are most important in my eyes, because I don't 
like charitable feelings toward art. It must be recog- 
nized to be worth the money it costs. Art must be 
self-supporting. I will, however, express my opinion 
that the aim of this enterprise from the beginning was 
to bring back vitality to domestic art. We cannot re- 
view the past without recognizing that no art grows in 
a day. We in modern England are too impatient. 
We sustain a class of active writers ever on the watch 
to find or to imagine flaws in sincere attempts of the 
true artist, whatever his department may be. My 
comment upon this tendency is to say that I could find 
numberless faults in the Madonna de San Sisto, in 
Raffaele's Cartoons, in Michael Angelo's Sistine 
Chapel, in Tintorrello's Crucifixion, while in a Murillo 
picture of the Holy Family in our National Gallery I 
could find no fault. There are many other great at- 
tempts equally without flaw, but the first set named 
are the godlike works of the heroes of art, the second 
set are the products of the measured rule and the 
paint pot. Well, perhaps the work done by the pot- 
tery works may be open to criticism. For the time of 
its attempt to get its feet, some crudity and awkward- 
ness in its struggles should be a welcome sign of life. 
It does artistically show signs of vigor and health. It 
must be business men alone who can start it in life. 
Palissy ware was in the same straits in its early days. 
You all know the story of the inventor begging his 
wife's wedding ring to put into the crucible. If help 
can be gained and this industry can be saved and per- 
fected, it will be an aid not to itself alone, it will 
shame painting and sculpture out of mere mockery of 
antiquated art and out of the mummy-like representa- 
tion, more or less disastrous or impudent, of the out- 
side skin of the discolored corpse of nature. 



Aluminum has not proved to be of very much value 
for surgical instruments, as it is deficient in elasticity 
and will stay bent. The instruments are also so light 
that the surgeon actually feels the want of the accus- 
tomed weight of his regular instruments of steel. 




CURIOUS RAILROAD WRECK AT TOWANDA PA 
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INACCESSIBLE MARITIME LIGHTS. 

BT ELMER LAURENCE CORTHELL, G.E., D.SC. 

The most unique system of electric lights to guide 
navigation is that in use at the entrance to New York 
Harbor. In order that the importance of the system 



of navigating these channels on a very dark night 
without some adequate system of lights in the chan- 
nelway. The direct range light on shore is 13 miles 
distant. It was generally necessary for steamers to 
lie to outside for daylight before entering the harbor. 



cable of large size in two nearly parallel lengths from 
Sandy Hook point to the channel ; the new method, 
one small cable only. The size of the direct current 
cables was 1% inches, that of the new single cable T ' 8 tj 
of an inch. The original system provided six lights, 
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Fig. 3.-0IL RESERVOIR AND REGULATOR-FISH OIL LANTERN. 



and its necessity may be appreciated, a general map of 
New York Harbor (Fig. 1) is given and referred to for 
more detailed information. 

New York Harbor has two communications with 
the ocean, one by way of Long Island through the 
East River and Hell Gate and the other through the 
Narrows, between Staten Island and Long Island. The 
latter is the only one now practicable for sea-going 
vessels of the larger class, and therefore is of vast im- 
portance to the commerce of the metropolis. There 
are two principal channels at the Narrows, as shown 
on Fig. 1; in fact, there are several channels across the 
entrance bar, used according to their depth. Nearly 
all of the coast steamers and sea going vessels of 



The entrance was therefore practically closed at night 
to deep draught vessels. It was particularly necessary 
to light Gedney's Channel, the main channel being 
quite plainly marked by a sufficient number of range 
lights on the shore, and then, too, the channel is 
wider. It became still more important to light Ged- 
ney's Channel from the fact that the government had 
expended large sums of money in dredging it to secure 
a depth of 30 feet through it at mean low water, with 
a width of 1,000 feet. It became therefore proper to 
secure the largest possible results to navigation. The 
great distance of the channel from the shore made it 
necessary to adopt some system of floating lights. 
After studying several methods, a direct current sys- 



the new system ten lights ; by the former the channel 
was lighted 4,000 linear feet, by the new system 8,000 
linear feet. 

As early as 1890 the great electrical and other ad- 
vantages of the alternating current system of operat- 
ing incandescent lights on long circuits led to expe- 
riments of testing it for lighted buoy systems. These 
experiments showed that the proposed method would 
be more economical and altogether more satisfactory. 
The experience gained at Chicago with a cable laid in 
the water from the Exposition to the city, about 7 
miles, and further study and experiment, led to the 
very satisfactory method only recently installed at 
Sandv Hook and above mentioned. Figs. 1 and 2 will 




Fig. 2.-ELECTRIC LIGHT BUOYS IN NEW YORK HARBOR. 



moderate draught use the South and Swash channels, 
as these are by far more direct than by the extremely 
tortuous Gedney's and main channels, which consti- 
tute the only entrance to New York Harbor hy the 
great ocean liners and deep draught ocean freighters. 
An inspection of Fig. 1 will show the impracticability 



tem of electrically lighted spar buoys was determined 
upon and installed in 1888, the first exhibition of the 
lights being on the night of November 7. 

In this original system the direct current method 
was used, and in the improved system alternating cur- 
rents ; the original system required a three-conductor 



show clearly the new system. The spar buoys are 
juniper wood 50 feet long, held in place by mushroom 
anchors weighing 4,000 pounds. The lamps, which 
are attached to the top of the buoys, are 100 candle 
power of improved design, with 5 inch globes. The 
length of the cable used is about 63^ statute miles, with 
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the additional length of nearly 2 miles to the south- 
west spit buoy. 

We come now to perhaps the most fully developed 
method, that by common mineral oil. In Sweden and 
England, but particularly in France, has this method 
been highly perfected. Some very ingenious methods 
have been devised to overcome what will at once be 
seen to be serious obstacles, particularly the uneven 
burning of a wick and its early wasting away by being 
constantly lighted. It is well known that the chemical 
action upon a wick causes the light after a while to go 
out, but if the same charred wick be raised again it 
will continue to burn. In order, therefore, to obtain 
permanency to the lights, it is necessary to use a wick 
already charred and to regulate its height in some 
way so as to have a uniformly steady flame for per- 
haps several weeks without attention. It was found 
necessary to deposit upon the wick a layer of tar by a 
peculiar method of incrusting the wick. The supply 
of oil is in a reservoir, the capacity of which is sufficient 
to keep the light burning during the entire time it 
may possibly be inacessible. The decrease of pressure 
by the lowering of the oil in the reservoir is provided 
for by a very ingenious contrivance. It consists simply 
of interposing between the reservoir and the burner a 
supply regulator that serves to maintain a constant 
pressure of oil at the lamp. A section of this apparatus 
is shown on Fig. 3, in which S is the supply pipe to 
the lamp, A the reservoir, which may perhaps hold 100 
quarts of oil, B a cylindrical float, D a cylindrical box 
in which B rises and falls, E is a gage and P a waste 
pipe. Without further description, it will be seen that 
the supply of oil to the box, D, is maintained at a 
fixed point, and the supply is renewed from the reser- 
voir as the oil is consumed at the lamp, for the open- 
ing at F is regulated by the float and the latter by the 
supply in the box, B, and this is drawn upon by the 
supply tube, S, as the lamp burns. The supply, there- 
fore, is made automatically, constantly and economi- 
cally. The contrivance works with great sensitive- 
ness and with entire satisfaction. The method is used 
at several points in France. 

In order to give a more detailed idea of the method, 
a vertical section and horizontal plan of the light used 
at Morees is given, see Fig. 4. Some details should be 
stated. The lantern, with a diameter of 5J4 feet, sup- 
ports the oil reservoir, R ; the lamp, L, rests on a cen- 
tral column and supports the supply tube. A little 
railway is provided on which the lamp can be moved 
to one side for cleaning, etc. Provision is made for 
thorough ventilation by admitting air below, which 
passes up through the entire apparatus and out 
at the top, so regulated that it prevents the for- 
mations of mists and frosts or any other conditions 
that would obstruct the light or in any way affect it. 
The cost of the installation, with the necessary dupli- 
cate parts, is about $15,000. The apparatus established 
at Cette is similar to this. 

Official information has been received through some 
recent correspondence in reference to the development 
of this system of mineral oil by applying an ingenious 
mechanism to make the lights revolve and flash. 

The French lighthouse service has succeeded, by 
means of electricity generated from batteries, in main- 
taining a rotary motion of a revolving apparatus for 
at least two months without the care of a keeper. It 
applied a method which had previously been used in 
■'lightening lights" to obtain permanent occulting 
lights in which theoccultations are produced by a sys- 
tem of screens supported on a revolving mercury float, 
but the rotation had been performed by a clockwork 
movement. It was necessary to adopt some other ro- 
tating power. In the new method of rotation without 
clockwork the shaft itself which guides the float forms 
the axis of the armature of the electric motor. This 
armature consists of a Gramme ring containing 64 
bobbins. The current from one cell enters the arma- 
ture by means of two brushes which have an arrange- 
ment for adjusting the pressure. The inductor con- 
sists of two permanent magnets separated from the 
armature by a slight air gap. The current comes 
from two battery cells called " Bloc," filled with a 
soldified liquid, set up in series, and having a capacity 
of 550 ampere hours. Under these conditions a rotary 
velocity of about one revolution in ten seconds is ob- 
tained ; this produces a proper rhythm, while a con- 
stant velocity is secured by means of a very sensitive 
regulator. The experiment shows that the apparatus 
may continue to revolve for five months without the 
intervention of a keeper. In practice, however, it 
would be well to change the batteries every two or 
three months. This would cost only about $50 an- 
nually. 

A fuller treatment of this most interesting subject, 
in an important paper from the pen of the same 
author, will appear in an early issue of the Scientific 
American Supplement. The above is an abstract 
of the more immediately interesting parts of the paper 
in question. 



Science Notes. 

Hitherto no substance has been known which would 
absorb nitrogen gas at the ordinary temperature. M. 
Guntz has been the first to discover such a substance 
in lithium prepared by his own process, which rapidly 
and with incandescence absorbs nitrogen at a tem- 
perature below dark red. This observation has been 
confirmed by H. Deslandres, who has repeated the ex- 
periment for the purpose of preparing argon from at- 
mospheric nitrogen, as well as from gas from the 
spring of Maizieres (Cote-d'Or).— Revue Industrielle. 

A biography of Prof. Huxley is now being prepared 
by his son Mr. Leonard Huxley. All who are in pos- 
session of letters or other documents of interest to the 
biographer are requested to send them to him at Char- 
terhouse, Godalming, Surrey, England. They'will be 
returned after being copied. 

M. Moissan has been elected president of the Chem- 
ical Society of Paris. 

The British warship Penguin, while engaged in mak- 
ing deep sea soundings between Tonga and New 
Zealand, got bottom at 5,155 fathoms. This surpasses 
the American warship Tuscarora's record off the north- 
east coast o f Japan, when bottom was reached at 4, 655 
fathoms. 

The Heat in Australia. — Mail advices bring details 
of the unprecedented period of intense heat which 
afflicted Australia during the first two weeks of this 
year. The warm wave seems to have extended over 
all of Australia. For two weeks the temperature was 
nowhere below 90° F. and in some localities it reached 
122° in the shade. There were many cases of sun- 
stroke, horses dropped in the streets and, with cattle 
and sheep, died by hundreds in the fields. Springs, 
creeks and wells dried up and the damage to crops was 
very great. Many bush fires occurred as the result of 
the great heat. An unusual feature of the heat wave 
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Two-thirds of all the letters which pass through 
the post offices of the world are written by and sent to 
people who speak English. 



Fig. 1.- -CHANNELS OF NEW YORK BAY. 

was that a high wind blew most of the time ; in some 
places the velocity of the wind was fifty miles an hour. 
It brought suffering instead of relief, as it was like the 
blast of a furnace and blew blinding clouds of dust as 
well. The heat was felt for a long distance out at sea. 

It is said that the Swiss calcium carbide made at 
Neuhausen yields a large quantity of acetylene gas, 
from 401 to 4 - 81 cubic feet being produced from a 
pound of the carbide. 

The Royal Academy of Medicine, of Belgium, offers 
prizes of 25,000, 8,000 and 5,000 francs for the most 
valuable researches on diseases of the central nervous 
system, with special reference to epilepsy. The com- 
petition closes September 15, 1899. 

M. Flammarion, in the course of experiments on the 
radiation of spectrum colors, has made some interest- 
ing observations on sensitive plants. Four plants, 
sown the same day and of the same size, were placed 
under glass, excluding respectively all but the red, 
green, and blue rays, the fourth plant being under 
ordinary white glass. At the end of six weeks the 
red plant was twice as high as any of the others, the 
green came next, then the white, while the blue had 
not grown the fraction of a centimeter. The red plant 
was healthy, but abnormally nervous, curling up at a 
breath. The plant kept under white glass, exposed to 
the ordinary sun rays, though third in the order of 
growth, was vigorous and stout. 

A German "viking" ship, said to be about 1,000 
years old, has been discovered near the East Prussian 
frontier. It is 40 feet long, and the remains are fairly 
well preserved. 

Corrosion of Aluminum. — Herr Donath, according to 
the Gas World, says that aluminum is not at all at- 
tacked by boiling distilled water free from air, but 
that it is distinctly attacked by ordinary boiling wa- 
ter. Gypsum in the water renders it harmless, but 
chlorides, 1 and especially nitrates, make it attack the 
aluminum. Fat or carbolic acid have no effect by 
themselves; but with ordinary water, boiling seems to 
make these attack the aluminum. How about our 



new aluminum kettles if this be the case ? Herr Zmerz- 
liker confirms these results, and says that hydrogen is 
given off. 

That botanical gardens are popular ;n England is 
shown by the following figures: The visitors to Kew 
Gardens in 1895 numbered 1,407,369; the total for 1894 
was 1,377,588, the average for 1885-94 was 1,416,887; the 
total number on Sundays was 536,181, and on week 
days 871,188; the maximum number of visitors on any 
one day was 13,583, on June 3, and the smallest 104, on 
November 28. 

Dr. Kitasato, of Japan, is reported to have discov- 
ered a remedy for leprosy by inoculation. 

It is found that a 50 year old camphor tree yields 
about 173>3 pounds of camphor, and that a still, 
charged with about 200 pounds of camphor wood chips, 
yields from Qi to 7 pounds of camphor as a fair day's 
work. The chips are boiled in water over an open 
fir?, and the resulting steam, upon cooling, yields both 
essential oil of camphor and camphor. In Formosa, 
most of the oil is thrown away ; in Japan, it is em- 
ployed in lacquer making and for other purposes. 

The metric system came into force in Turkey on 
March 1. The local authorities have received instruc- 
tions to call together the various trade corporations in 
order that they should provide themselves with the 
new weights and measures. The metric system be- 
comes compulsory this year in Mexico and Costa Rica. 
It is recommended in the British Parliament that it be 
rendered compulsory in England in two years. In the 
United States serious consideration is being given by 
the House Committee on Coinage to the bill intro- 
duced by Mr. Hurley to make the metric system man- 
datory in all official transactions after July 1, 1897, and 
in all private transactions after July 1, 1899. 

La Nature contains a short note in which the horse 
power of a cannon is calculated. An Italian cannon 
of 100 tons, with a charge of 550 pounds of powder and 
a shot weighing about 2,000 pounds, will give an initial 
velocity of 523 meters per second; thelength of time dur- 
ing which the power acts is less than one hundredth of a 
second, from which it follows that the horse power de- 
veloped is about 17,000,000. The writer adds that after 
about 100 shots the cannon is put out of service, and 
its total active life is therefore only one second. In 
large modern cannon the horse power runs as high as 
24,000,000. If the writer had carried out these calcula- 
tions still farther, he would have found that, after all, 
this 24,000,000 horse power does not represent a large 
amount of energy, as it would be just sufficient to run 
31 incandescent lamps for only one day. 

The Russian government is to send an expedition to 
the Amoor to observe the eclipse of the sun on August 
9. It will be under the charge of three astronomers 
from the Pulkowa Observatory. An American expe- 
dition will go to Japan to observe the same eclipse. 

The Italian statesman, Chevalier Cristoforo Negri, 
who was born in Milan in 1809, has just died. He 
founded the Italian Geographical Society, and spent 
much time in promoting expeditions to Central Africa 
and to the polar regions. 

Pictures Under Artificial Light. — Interesting experi- 
ments are now being conducted in the South Kensing- 
ton Museum, London, relative to showing pictures 
under artificial light. Capt. Abney has closed a sky- 
light with alternate layers of green, blue and yellow 
glass. All of the most important actinic rays of light 
are thus excluded. Artists say that the pictures ex- 
hibited under this light are seen in their true colors. 
The rays which cause paintings to fade are excluded, 
and the effect of white light is obtained. The experi- 
ment is being tried in the Raphael Cartoon Gallery. 
The general public do not appear to notice any dif- 
ference between the lighting of this and that of the 
other galleries. 

Oil of cassia has a higher refractive index than cedar 
oil, and Dr. H. G. Piffard, of New York, finds it brings 
objects examined in it into sharper contrast. In a 
paper read before the New York Academy of Medicine, 
he stated he had worked with a sample having a re- 
fractive index of 1'593. Bacilli, examined in this oil, 
exhibited an unrivaled brilliance and sharpness of 
contour. The minuter details also, such as spores, 
flagellae, etc., are shown with a distinctness impossible 
in cedar oil. The oil of cassia, like the oil of cloves, 
tends to abstract the color from bacilli stained with 
some of the aniline dyes, a disadvantage not shared by 
cedar oil, but it is stated that this does not take place 
with sufficient rapidity to interfere with the diagnostic 
examination. 



Celery Oil. — This is a new industry which Ger- 
many is endeavoring to foster. Distillers of essential 
oils have experimented with the distilling of celery 
during the past season, producing a few pounds. It is 
distilled from the green leaves, possesses the powerful 
aromatic odor and taste of the plant, and may arouse 
considerable interest among manufacturers of concen- 
trated soups and preserved meats and vegetables. It 
requires 100 pounds green leaves to make one pound of 
oil. If it proves feasible to distill celery for flavoring 
purposes, why not utilize other herbs in the same man- 
ner for like purposes? 



© 1896 SCIENTIFIC AMERICAN, INC. 



March 14, 1896. J 



Scientific Smmati. 



171 



RECENT EXPERIMENTS IN SCIENTIFIC KITE FLYING. 

Some Experiences with Hargrave Kites. — After 
spending three summers in making, breaking, mend- 
ing and rebuilding Malay kites, always with an in- 
creasing enjoyment and accumulation of information, 
I found myself forced to the conclusion that Malays 
are not serviceable enough in winds from 15 miles an 
hour up. It was with considerable reluctance 
that I abandoned the Malay for use in high 
winds, and in the face of predictions that I would 
regret it, from kite fliers whose knowledge, 
based on experience, I respect ; but after having 
made and tested Hargraves of very large and 
quite small dimensions, I reassert my belief in 
them with absolute confidence. I tested, on one 
occasion, a Malay weighing nearly 1 pound, hav- 
ing an area of 8 square feet, against a Hargrave 
weighing 1J^ pounds, having a total area of a lit- 
tle less than 10 square feet, in a wind of 20 to 25 
miles. 

The Malay, at an angle of 45 to 50 degrees, 
pulled from 4 to 9 pounds ; the Hargrave, at the 
same angle, pulled from 6 to 17 pounds. The lift 
is easily calculated. The Hargrave was perfectly 
steady all the time and required no attention ; 
whereas, the Malay, although in perfect condi- 
tion, needed more or less looking after nearly all 
the time. 

This test was followed up by others almost dai- 
ly, until from a mass of results there was no es- 
cape from the conclusion that the Hargrave was 
the steadier, the less likely to break or lose its 
shape in the air, and — what is more important — 
lifted much more per square foot of lifting surface. 
What is needed is a kite that can be anchored in 
the wind and left there without fear of disaster 
from considerable increase in velocity, and that will 
fly steadily and will not demand constant mending 
or balancing. 

The thoroughly interested kite flier will supply 
himself with two or three Malays (say 4 or 5 feet tall) 
for light winds, and the same number of small Har- 
graves for heavier winds. In flying tandem they may 
be used together, and it will be found that the Malays 
are of great assistance in supporting the Hargraves in 
case the wind suddenly decreases below that velocity 
which the Hargraves require : whereas, if the wind in- 
creases beyond the point of efficiency for the Malays, 
they simply circle about or sag (as long as they hold 
together), and the Hargraves pay very little, if any, at- 
tention to them. In my opinion, therefore, a combi- 
nation tandem team is the best one for most 
purposes, and especially whenever the wind 
is uncertain or likely to decrease. With 
the certainty of a heavy wind, a team of 
small Hargraves will give one or two active 
men their hands full. 

All mine were built on the proportions 
given by Mr. Hargrave in his published ac- 
counts, and varied in size from 8 feet spread 
and depth down to 30 inches. The largest 
turned out to be practically useless, unless 
I had one or two men to assist, on account 
of its enormous strength. It was very diffi- 
cult to find the exact point of attachment, 
because it could not be readily and safely 
controlled during experiments. The same 
proved true of all the others, down to what 
may be called the "three foot limit." Here 
I found the most convenient and most use- 
ful size, the dimensions of which are given. 
-J. B. Millet. 

It will be found wise in three foot cellular 
kites, or less, to depend entirely on lashings 
with waxed shoe thread, and not to make 
any nail or screw holes. After the frame 
is put together, before sewing in the cover, 
paint all the lashings with liquid glue, 
saturating them thoroughly. This adds 
very much to their strength and stiffness. 
My smallest kite is made in this way, and 
although it weighed but 1}4 pounds and 
exposed to the wind four planes (two in 
each cell) 30 X 11 inches, it safely outweath- 
ered many severe blows (the highest exceed- 
ing 35 miles an hour) and is still in good 
order. The only break was one of the side 
sticks, which was repaired in a very few 
minutes. The cover has stretched some, 
but without affecting the flying qualities to 
any great extent. 

This kite, in a wind of 18 miles up to 35, 
would easily carry a thermograph weighing 
ihree pounds. The best altitude for a pe- 
riod of thirty minutes maintained by this 
kite was 1,600 feot, with a wind of 18 miles. 
There was exactly 2,600 feet of large cord out, (break- 
ing at 100 pounds— far heavier and stronger than was 
needed, but no other was convenient), and the angle 
was greater than 45 degrees for half an hour. 

The best material for sticks is small stiff bamboo, 
while the cover can be made of very thin cotton 
cloth or percaline. After the cloth is on, and the kite 



has been found by trial to fly all right, the cloth 
should be thoroughly saturated with starch made up 
with benzine, so that it will dry quickly. Do not use 
pressure, as you will be likely to stretch the covering. 
If put on with a wide brush it will cover evenly 
enough. It should^be dried in the shade. When dry, 
the cloth will be very stiff, and the bending back of 




THE HARGRAVE KITE. 

the front edges (especially of the fins) will be very 
largely prevented ; while the supporting planes will 
be much less likely to form pockets and thus increase 
the drift.— J. B. Millet. 

Work on the Great Diamond.— Having an interest 
of long standing in aerial navigation and also inci- 
dentally in kites, and seeing a description of Mr. Har- 
grave's latest box or cellular kites, I determined to 
make one. This kite, with some modifications of my 
own invention, has been about the most successful of 
any I have flown this year. The dimensions of my 
kite were as follows : Length of each cell, fore and 
aft, 25 inches, which was the full width of the black 
cambric cloth used for a covering. A narrow hem 
strengthened the selvedge edge. Breadth of each cell, 





-^^ ^4 





1AMS0NS MULTIPLANE FOLDING KITE. 




posed to the wind. Size of section % by % inch. This 
kite, having so much surface exposed to the wind, 50 
square feet, was a very hard puller and uncomfortable 
to handle in a strong breeze. The writer therefore 
gave his attention to devising some arrangement 
whereby undue wind pressure might be relieved and 
the kite flown with less danger of breaking away. To 
effect this purpose the two spars connecting the 
ends were cut near each cell and jointed so that 
the angle of the cells, in relation to each other 
and to the wind, could be changed at will. Two 
cords were used to limit and adjust this motion. 
The rear cell was weighted with a half pound of 
lead and the cells were rigidly fastened, with both 
cells at an angle of about 10 degrees to the back- 
bone. An extension or bowsprit, about 20 inches 
in length, was added to the lower side of the front 
cell, and the flying string was then attached to 
the extreme point of same. This arrangement 
proved to be very successful, the pull immediately 
becoming so light that the cord could beheld in 
the hand even in a high wind. Thus modified, 
the kite has never shown the slightest tendency 
to dive or to tip sidewise when flying, or when 
coming down after it has broken loose, always 
preserving an even keel and sailing away with a 
steady, majestic motion like a balloon, and 
landing softly on the ground without much in- 
jury to the kite. 

Our kite floating at a good angle with all our 
available string, we determined at a future trial 
to see if we could not let out a full mile. Waiting 
for a suitable day, we finally had a perfect day, 
with a 15 mile breeze. Getting our reel into po- 
sition and bracing the cells in line, everything 
being in readiness, we allowed the kite to go up. 
It sailed away like a soaring bird, and rose as rapidly 
as we could let out the string. The large black boxes 
of the kite were nearly out of sight when it reached its 
full limit. After the 6,000 feet was all reeled off it flew 
at an angle of about 40 degrees, and probably would 
have carried up more line if we had possessed it. For 
added safety a short piece of strong, elastic cord was 
sandwiched in next the kite. 

This event was much enjoyed by a large number of 
spectators, who assisted in winding in the cord. At 
no time was the pull so strong that the cord could 
not be easily held in the hand. This experiment took 
place at Great Diamond Island, in Portland Harbor, 
and after drawing in the kite to within about 300 feet 
of the ground, in order to test its capacity for being 
towed, we took our apparatus aboard the 
steamer homeward bound, with the kite still 
flying in the air. Taking our position ou 
the deck, abaft the smokestack, we succeeded 
in making the roundabout trip to the city 
without any trouble ; the steamer mean- 
while turning to all points of the compass 
in making stops at her landings. We were 
able to go ashore at the city before hauling 
down the kite and closing our day's sport. 

The Multiplane Folding Kite. — Finding 
most kites rather troublesome to pack for 
transportation, the writer has invented a 
kite with triangular sails, having the frames 
jointed, so that the sails can be folded bach 
against a central keel. The sails are alst 
adjustable in angle. There are eight of 
these sails superposed in pairs, two at each 
end of the keel, or backbone. The arms 
present sharp edges to the wind. The keel 
is also jointed at the center. By folding 
the sails back, disjointing the keel and put- 
ting the two parts side by side, a large kite 
can be slipped into a paper or cloth bag, 
making an unobtrusive package, easily car- 
ried under the arm. — Charles H. Lamson. 

For the foregoing matter and cuts we are 
indebted to the Aeronautical Annual for 
1896. 



m I « > » 



LAMSON S MODIFIED HARGRAVE KITE. 

6 feet ; depth, 2 feet : distance between the cells, 4 
feet 4 inches, making the full outside dimensions of 
the kite 6 feet wide and 8 feet 6 inches in length. Ma- 
terial of frame, straight grained American spruce. 
The dimensions of the two strips constituting the 
backbone were % by }4 inch. The cross traces for the 
cells were made elliptical in section, sharp edges ex- 



Beards and Bacteria. 

The bacteriology of the beard has not yet, 
so far as we are aware, been exhaustively 
studied; this might be a new world for one 
of our young Alexanders. of pathology to 
conquer. That it is possible that disease 
can be carried in the manner suggested will 
hardly be denied, but we cannot say that 
we think the danger so great that doctors 
need sacrifice their beards on the altar of 
hygiene. Most will think even the careful 
sterilization of the beard on leaving a 
sick room a counsel of perfection. If the 
scrupulous hygienist thinks such a precau- 
tion necessary, he should be consistent, 
and insist on doctors shaving their heads and even 
their eyebrows. How would our professional sisters 
like this ? To live in the odor of antiseptic sanctity 
we should, after due purification, clothe ourselves in 
cotton wool, wrap our heads in sterilized gauze, and 
go about like veiled prophets of Khorassan. — British 
Medical Journal. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Lock to Raise and Lower Vessels. 

—Franklin H. Bullis, Brooklyn, N. Y. This is a lock es- 
pecially designed for use at the entrance to seaport har- 
bors, and is so constructed that in passing through it the 
speed of vessels need be but slightly or not at all re- 
tarded. There are dikes and embankments at opposite 
sides of the channel, in which are larger and smaller 
locks side by side, the two central locks being the larger, 
and the ends of each lock being closed by transversely 
movable gates. Each lock is provided with wickets per- 
mitting the admission or draining of water to and from 
the locks without opening the gates. 

Furnace —Michael J. Graney, Alle- 
gheny, Pa. This furnacehas a combustion chamber into 
which opens a mixing chamber provided with a gas supply 
near its bottom, a hot air chamber being located under the 
combustion cham ber and connected at its rear end with 
a cold air inlet. The hot air chamber has in its front a 
downwardly extending passage leading to the bottom of 
the mixing chamber. The furnace is designed to be very 
simple and durable in construction, and to utilize all 
gases to effect the most complete combustion. 



Railway Appliances. 

Car Coupling. —Daniel Collen, In- 
wood, Canada. This is a strong and simple coupler 
which couples automatically as the cars come together, 
and comprises a gravity locking device and swinging 
knuckle, a spherical body in a chamber in the coupling 
head automatically moving beneath the locking device 
after it is raised, and being also adapted to move the 
knuckle to an open position when the locking device is 
released. 

Train Pipe Connection.— Harrison 

Reed, Logansport, Ind. According to this improvement 
a depending support is attached to the end of the car, 
with two coupling head sections and a pipe section pro- 
jecting from each one, the pipe and head sections being 
arranged one above the other, while there are two verti- 
cally movable crossheads on the support, and a lifting 
lever. The invention affords reliable means for automat- 
ically joining the steam or air pipes on cars, being readily 
adjustable to compensate for varying heights of car 
bodies from the track. 



Electrical. 

Brush for Dynamos and Motors.— 

Friedrich W. Kreinberg, Elsey, Prussia. Two kinds of 
brush are provided by this invention, one consisting of a 
conducting wire bundle, incased or hermetically closed 
by aluminum or similar soft material until used, another 
form of brush consisting of bundles of fine wires braided 
together and saturated with a lubricant, a wrapping of 
wire cloth surrounding the casing. 

Railway Signal System. — Joseph 

Irwin, Omaha, Neb. This is a sectional signal system 
designed to enable an engineer having a train on a sec- 
tion to instantly determine when a train enters the sec- 
tion. The track rails at each station of the system are 
divided into pairs of insulated sections, two of the pairs 
having one of their members grounded and arranged to 
be connected by longitudinal bridging, in combination 
with a signal device, line wire and battery, forming 
three separate circuits, one setting the danger signal at 
the station in front, the other obliterating the danger sig- 
nal at the rear, and the other setting rearwardly facing 
danger signals of intermediate stations. 



mechanical. 

Die for Drop Presses.— William H 

and William J. Clark, Salem, Ohio. This invention pro- 
vides for an extremely strong construction of the female 
die, the body of which is made of tough cast metal and 
is provided with recesses or mortises adapted to receive 
a shaping block section made of forged or cast steel or 
chilled iron. Between the shaping block section and the 
body of the die is interposed a cushion of Babbitt, zinc, 
or other metal, so that the blocks will not crack under 
the impact of the die. 

Wire Glass Manufacture.— Carl S. 

Weber, New York City. According to this improvement 
a carriage is arranged to be moved over the table on 
which is poured the molten glass to form a sheet, a wire 
feed and pressing roller being journaled in the front part 
of the carriage, and a pressing roller in the rear of the 
feed, a finishing roller being journaled in a frame piv- 
oted on the carriage in the rear. The wire netting is fed 
to the glass and simultaneously subjected to a rolling 
pressure whereby it is pressed completely beneath the 
surface. 



tube being vertically adjustable and operated laterally by 
power, and its sweep controlled, and an automatically ope- 
rated reversing mechanism being provided. The machine 
is strongly made and inexpensive. 



Agricultural. 

Corn Harvester.— Wilson W. Smith, 

Fritchton, Ind. This machine, styled by the inventor 
the "eclipse harvester/ 1 is adapted to be drawn between 
two rows of corn to cut and deposit it in piles ready 
to be tied into bundles. The harvester car carries the 
bundles from shock to shock, and the attendant has to 
walk only eight hills to set up a shock. The machine is 
of simple and inexpensive construction and requires but 
one operator. 

Cotton Harvester. — Clarence W. 

Edgar, Toledo, Ohio. This is a machine in which a ro- 
tary gathering device takes the cotton from the bolls, 
aided by a pneumatic system, by which the cotton is con- 
veyed to a receiver. The gatherers are composed of 
convergent rotary spindles, a parallel suction tube inclos- 
ing one side of the peripheries of the spindles, which 
have a surface of card clothing. The slowly revolving 
picker spindles pass by the sides of the stalks as the ma- 
chine is drawn along, entering among the limbs, allow- 
ing the pickers opportunity to gather the open cotton. 

Straw Stacker— Peter Knapp, as- 
signed to John Ten Barge, St. James, Ind. This is an 
improvement in machines for stacking hay or straw by 
means of a pneumatic tube, the invention providing a 
low-lying derrick or hoisting apparatus which may be 
"esdily used in barns and other buildings, the pneumatic 



Miscellaneous. 

Choke for Guns.— Randolph P. Cory, 

St. Louis, Mo. This is a separate attachable choke, which 
may be used or removed at pleasure. The choke section 
has a band portion which fits over the muzzle of the 
gun, and on this portion are studs engaged by eyes on 
yoke arms of a latching device which engages a catch 
fixed to the gun barrel. The yoke arms may be sprung 
off the studs to permit the use of the same yoke with dif- 
ferent choke sections, several of which may be carried 
in the pocket 

Bottle Refilling Prevention,— 

John J. Walsh, Yonkers, N. Y. This inventor prp- 
vides a cap whereby the mouth of a bottle may be sealed 
without the aid of a cork, permitting the contents to 
be poured out through the cap, although the cap pre- 
vents the refilling of the bottle. The cap has a duct at 
one side and apertures to a main chamber in which is a 
gravity valve, a movable weight being located in the cap 
over the valve, while a temporary seal locks the valve in 
closed position. 

Carpet Stretcher. — Courtland A. 

Chamberlain, Canton, N. Y. This is a simple device by 
means of which a carpet may be stretched and held in 
stretched position while being tacked or nailed. A 
plate or board is provided with prongs to engage the 
carpet, and a standard on which is pivoted a lever is 
flexibly connected with and adapted to move the plate 
to stretch the carpet. 

Sash Fastener.— George W. Gardner 

and Lewis Appleton, Philadelphia, Pa. A bead of the 
window frame, according to this improvement, is pro- 
vided with a rack, and on the bottom rail of the sash, at 
the edge near the rack, is a casing in which is a bolt 
movable to engage the rack, the bolt being actuated by a 
rod which extends to a thumb plate and handle centrally 
located on the bottom rail. The sash may be raised and 
lowered, or locked in any desired position, by taking hold 
of the handle and pressing upon the thumb plate, using 
only one hand. 

Bedding Ventilator.— Allan Fraser, , 

Brooklyn, N. Y. This device consists of a tubular body 
with flanged outer end and a cap fitting snugly on its 
inner end, the bottom of the cap being open, and a per- 
forated section being held in the body. The device is 
adapted to be pressed into and be self-fastening in mat- 
tresses, beds, bolsters, etc., to effect the thorough venti- 
lation of the filling, prevent its usual tendency to pack 
and adhere together, maintaining it Bweet and whole- 
some and keeping it elastic. 

Fan.— Max Rubin, Brooklyn, N. Y. 

This invention provides an improvement in pocket fans 
in which the body of the fan is folded between receiving 
arms when not in use. By means of the improvement 
the receiving and retaining arms are held rigidly locked 
when the fan is opened, having the same solidity as 
though the arms were integral, the retaining device act- 
ing to securely hold the fan in closed or open position. 
The fan is also held more closely folded than possible 
heretofore, the bulk of the handle being decreased. 

Coffee Pot.— Herbert Nicholson, Red 

Lodge, Montana. This invention is for a perforated 
receptacle to hold the coffee or tea within the pot in such 
manner as to insure its thorough saturation and the ob- 
taining therefrom of the greatest flavor and strength, 
while the holder is removable without opening the lid 
proper, thus taking out the coffee grounds or tea dregs 
without emptying the pot. The pot, with its holder and 
screening devices, may be readily cleaned. 

Sirup Pitcher.— Harry Noice, Hyde 

Park, North Dakota. This is an improvement in pitchers 
which have a channel or way outside the pouring lip to 
receive the drippings and return them to the pitcher. A 
removable shell, forming a passageway to receive the 
drippings, is inserted in the neck, and there are two 
covers, one for the shell and one for the pitcher neck, 
the cover for the shell being opened and closed by the 
movement of the cover for the pitcher neck. The con- 
struction is simple, preventing all entry of dust, etc., and 
keeping the sirup pure and clean. 

Automatic Fire Extinguisher.— 

Edward Livingston, New Orleans, La. This is an im- 
provement on a formerly patented invention of the same 
inventor, and provides for pipes near the ceilings in 
buildings, each of the pipes having one or more fusion 
valves arranged to open when the temperature reaches 
about 160°, when fire-extinguishing fluid under pressure is 
discharged. Connected with the distributing pipe is a 
vessel connected with a supply tank, a liquid sealed 
gravity valve in the vessel controlling the supply of a 
gas-generating substance. 

Surgical Operating Table.— 

Richard Kny, Brooklyn, N. Y. According to this im- 
provement a longitudinal ly slotted table top is loosely 
connected to a frame and adjustable to various inclina- 
tions, a gutter being secured to the top to move there- 
with. The table is arranged to be easily kept clean, and 
to permit the operator or nurse to conveniently manage 
the various parts, to move a patient into any desired 
position. 

Veterinary Speculum.— Muheal Me- 

Nally, St. Louis, Mo. This is an improvement in imple- 
ments for holding open the jaws of horses, etc., for ex- 
amining the throat or administering medicine, and com- 
prises pivoted sections having bits adapted to enter and 
bear on the jaws, the frame having a convenient locking 
device for holding its sections rigidly in position after 
they have been adjusted. 



Bracket.— Dewitt C. Bowen, Kansas 

City, Mo. This is a double bracket of substantially X 
shape, the members being curved and terminating in 
horizontal surfaces at top and bottom. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Marine Iron Works. Chicago. Catalogue free. 

For mining engines. J. S. Mundy, Newark, N. J. 

" [;, S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferraeute Macb. Co., Bridgeton. N. J. 

Screw machines, milling mac-runes, ana drill presses. 
The Garvin Macb. Co.. i-aieht and Canal Sts.. New York. 

Emerson, Smith & Co.. Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Cripple Creek— Complete history of the great gold 
camp, with our big 56- col. paper 3 mos. for 25c. in stamps. 
Illustrated Weekly, Denver. Colo. 

$100 Only I and upward needed to pay patent and start 
manufacture of a number of inventions. Address: 
Inventor X, Scientific American. 

Mechanical inventions practically developed. Work- 
ing drawings and estimates furnished. Terms reasona- 
ble. F. Hepburn, 34 Elm St., Newark. N. J. 

The best book for electricians ana beginners in elec- 
tricity is "Experimental Science,'' by Geo. M. Hopkins. 
By mail. H , Munn & Co.. publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F, Sim pson, 26 to 3fi Rodney St., Brooklyn, N. Y . 

See if Borne is stamped on the bottom of your tea or 
coffee pot; if it is not, you will want the best next time 
and we will be makine them for you. Home Manufac- 
turing Company, Rome, N. Y. 

lt^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 
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Scientific American Supplements referred 
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ISo ok* referred to promptly supplied on receipt of 

price. 
Minerals sent £or examination should be distinctly 

marked or labeled. 




Designs. 

Display Stand.— Ernest Greene, New 

York City. This stand comprises a polygonal casing 
with superposed panels defined by ornamental frame- 
work, there being a dome of ornamental metal work and 
an ornamental finial. 



(6758) G. C. G. asks how to drill or bore 

a glass shade. A. To drill a 
quarter inch hole in a glass 
shade, make a hole in a piece 
of wood or metal of the size 
that you desire to drill in 
the glass. Fasten it with 
beeswax upon the glass for 
a guide. A piece of brass 
or copper tubing, quite thin, 
is supplied with emery (No. 
100) and water and twirled 
between fingers, or with 
a bow string. This will 
cut a hole in a few minutes. 
You can feed the emery and 

water a little at a time through the tube. The sketch 

will give an idea as to the principle. 

(6759) G. G. asks : What kind of glue 
or cement can I use that will dry quickly and very hard 
and tough when thickly applied to several sheets of | 
paper ? I have tried Le Page's glue and Major's cement. 
The latter dries hard enough, but not quick enough. I 
wish to use it on an ordinary platen printing press for 
embossing purposes. A. Ordinary flour paste is usually 
used for the purpose you mention. A small percentage 
of good glue added to the paste might improve it. 

(6760) L. S. asks : 1. How many atid 

what kind of battery will it take to each 6 candle power 
incandescent electric lamp to give a steady and bright 
lightfor six consecutive hours each night, and, also, how 
often will the batteries need refilling ? A. Use 5 cells se- 
condary battery. Address the Electric Storage Battery 
Company, Drexel Building, Philadelphia, Pa., for same. 
3. What kind of battery will suit best for an induction 
coil ? Can you give me a receipt to prepare carbon 
i paper ? A. Melt 10 parts lard, 1 part of wax, and mix 
I with a sufficient quantity of fine lampblack. Saturate 
unglazed paper with this, remove excess and press. 

(6761) X Ray says : 1. I desire to charge 

a series of Leyden jars with a large induction coil, and 
when charged, wish to employ the stored current to work 
a second induction coil. Should the second or discharge 
coil be in the circuit while the series are being charged, 
or if put in afterward, will the current discharge in the 
manner I anticipate, or in one large spark ? A. It must 
be out of circuit. The discharge will appear as a single 
spark. Of course, it will really be oscillatory. 2. Can 
you give me the formula for substances that possess fluor- 
escent qualities $ A. See our Supplement, Nos. 318 and 
951, and for luminous paint, Nos. 239, 497, 922, and 939. 



3. How can I determine when the Leyden jars above re- 
ferred to are fully charged ? A. Use a pith ball electro- 
scope, with a scale to measure divergence of the balls. 
Determine by experiment the divergence corresponding 
to the maximum sparking distance. 

(6762) E. R. L. asks : 1. Have articles 
been published in Scientific American or Scientific 

American Supplement concerning telephones ? Method 
of wiring wanted most. If so, what numbers ? A. Yes; 
very numerous and interesting ones. See our Supple- 
ment catalogue and consult the query printed below. 
2. Articles about simple calculations in electricity. What 
numbers ? A. For these we refer you to Sloane's "Arith- 
metic of Electricity,' 1 which we can supply for $1 by 
mail. 3. Can back numbers of Scientific American 
and Scientific American Supplement be obtained ? 
A. All of the Supplements and the Scientific Ameri- 
can for a number of years back, at 10 cents each, by mail. 

(6763) H. M. writes : I am in want of 

a telephone, good for a distance of 400 or 500 feet. I 
should prefer a simple one which does not require a bat- 
tery. Please give me information so I can procure circu- 
lars and descriptive catalogues. A . We refer you to our 
Supplement, Nos. 142, 163, 191, 425, 500, 501, 502, 508, 
856, 966, and others, for telephones. 

(6764) W. W. M. askfc : 1. What objec- 
tions are there, if any, to a caustic potash battery ? A. 
Low potential. 2. How does its economy compare with 
that of other batteries ? A. Very well. 3 Can the caustic 
potash solution be made from wood ash lye ? How ? A. 
Yes; by treating with caustic lime, settling, and decant- 
ing. Better use caustic soda. 4. How can one tell when 
the solution is down to saturation? A. Weigh the caustic 
soda, so as to get a 30 per cent solution. 

(6765) M. N. asks : Would you be so 
kind as to answer in your Notes and Queries whether the 
motor (Supplement, No. 761) will stand 110 volts if the 
field is wound with No. 27 wire and the armature with No. 
30; and will it stand 220 volts if the field is wound with 
No. 30 and the armature with No. 33 wire ? A. A motor 
is made to stand a current, not merely by the size of the 
wire, but by the amount of wire of the specified size, and 
by the counter E.M.F. of the armature. Windings must 
be differently calculated according to whether a motor is 
shunt or direct wound. 

(6766) W. G. M. asks: Can the light 

from a Crookes tube be seen? If so, why is it called non- 
luminous ? I don't see how it could be light without 
being luminous, or how it could cast a shadow to take a 
picture. A. The tube gives fluorescent light, but, in X 
ray photography, rays of unknown nature and absolutely 
invisible and non-illuminating are employed. We sug- 
gest that you refer to our Supplement, Nos. 181, 189, 2 13, 
244, 792, 795. 905, 9*0, and 1050, and to therecentnum- 
bersof the Scientific American, especially those of 
February 15 and 22 and March 7. 

(6767) G. G. writes : I have two copper 

(insulated) wires stretched parallel to each other and 
about 4 inches apart, from my house to the barn, which 
make quite loud sounds on still, cold nights. Can you 
tell me cause or the theory of the sound ? A, It is pro- 
duced by the wind. '* Antihums," or India rubber packed 
attachments, are sold, designed to prevent the sound. 

(6768) E. D. asks: Could the dynamo 

described in Supplement, No. 161, be run as a motor, 
power being supplied from a battery ? If so, could the 
armature be made of sheet iron punchings ? A. It can be 
run as a motor. The drum armature for it is described 
in our Supplement, No. 599. It is better than the two- 
pole armature. 

(6769) Ralph asks the best steel to 
use in building a small magneto-generator, and the pro- 
cess to go through to get the best results. A. Use good 
tool steel. It is better to buy your magnets ready made. 
They are sold for your purpose as " machine magnets." 

(6770) K. G. G. writes : 1. I am in a posi- 
tion to have the upe of vacuum pumpand sulphuric acid. 
How should I connect up the necessary apparatus to 
freeze water? A. Simply connect your flask to the sys- 
tem, and maintain a vacuum above the water. Wrap 
the flask up in a thick non-conducting covering. 2. What 
is meant by the term monocyclic system of electrical dis- 
tribution ? How does this system differ from the ordi- 
nary direct current system ? What is the nature of the 
current ? A. A simple alternating current, going first in 
one direction and then in another. 3. How can I test clay 
to know what percentage of aluminum it contains ? A. 
By a chemical analysis. 

(6771) C. W. E. asks : 1. Please indi- 
cate the pronunciation of Roentgen. A. Approximately, 
Runtgen, the g hard. 2. Our school building is heated by 
the hot air system. From the registers on many days an 
electric spark may be obtained; also from the metal por- 
tions of the seats or chairs, and sometimes when two per- 
sons clasp hands they feel an electric shock. Will you ex- 
plain the cause of the same ? A. The air is so dry that 
static electric excitation is easily maintained. The indica- 
tions are that provision should be made for moistening 
the air. Your hot air system seems defective in that 
regard. 

(6772) W. C. M. asks : Could you tell 

me how to wind the 8 light dynamo for 110 volts ? Also, 
if I could do it by winding the armature different, but 
leaving fields the same (wound with No. 16 gage) ? A. 
You could approximate to your requirements by using 
wire about one-third smaller in cross area on the field and 
armature. To change one and not the other would give 
poor results. Sloane's "Arithmetic of Electricity," $1, 
by mail, gives such calculations. 

(6773) J. E. P. asks whether he can re- 
magnetize the permanent magnets to a telephone mag- 
neto that have lost their magnetism by the magneto hav- 
ing been run at too high speed for a long period. Can it 
be done by a battery current ? Will the magnets have to 
be retempered? They still retain some magnetism, but 
not enough A. You can remagnetize the magnets with 
a coil and strong current, or, perhaps, by simply touch- 
ing to the poles of a dynamo field, and drawing away 
slowly, without axial change. Retempering is not needed. 

(6774) M J. B. asks : Can a 3 to 5 horse 
power motor described in Supplement be wound to run 
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on an arc light circuit ? Will you give changes to make? 
A. It is not practicable to do what you describe, partly 
from considerations of safety and partly from the effect 
of the motor on the circuit. Winding for the current of 
the circuit, so as to get counter E.M.F. and resistance 
enough, to represent an arc lamp, is the basis of the solu- 
tion. Do not try it. 

(6775) C. S. H. asks: What lengths of 

Nos. 18, 26, and 36 copper wire have a resistance of one 
ohm? A. Approximately, 153 feet, 41 feet, and 2"35 feet 
respectively. 

(6776) H. M. B. asks why the X rays are 
so named. A. We take it that X is used to indicate the 
unknown feature in the rayg. X is the algebraic symbol 
of an unknown quantity. 

(6777) E. D. asks : How small can a 

dynamo be made which will generate a sufficient current 
to supply one 3 candle power incandescent lamp, and of 
what voltage and amperage would it be ? A. Special 
dynamos have to be calculated. The dynamo shown in 
Supplement, No. 161, with the drum armature shown 
in No. 599, is approximately the size. A, 3 candle power 
lamp rates at— ohms 3"6 to 4*5, volts 5'5 to 7, amperes 1 
to 1*50. 

(6778) J. W. asks : Can you tell me why 

weakening the field magnets of a motor increases its 
speed? A. It weakens the field, and hence reduces the 
counter E.M.F. due to any specified armature speed. 

(6779) O. S. wries: 1. I want to erect 

a lot of grape trellises, handy to the house that I 
live in. Would like to use a lot of old one inch gas pipes. 
Would the gas pipes cause danger from lightning, or 
would they be a preventive or safety against lightning? 
A. They will be an element of safety, if connected to the 
ground; otherwise, they will be without effect one way or 
the other 2 Suppose a tunnel b driven 130 yards in a 
hill. The hill is 90 feet high at the head of the tunnel, 
up through the ground to the surface. The hill has an 
even slope all the way. How many yards would it be 
from the tunnel mouth to a peg in the ground directly 
o.-er the head of the tunnel ? A. Nearly 134 yards. 

(6780) M. S. P. writes: In building a 

storage battery, by laying a sheet of coated lead plate on 
the bottom of a jar, then a sheet of eome insulating sub- 
stance, then a sheet of lead, and so on, alternate plates 
connected to lead rods running to the top of the cell, what 
is the best substance to use between the lead plates ? I 
thought of using asbestos paper, but it is very easily torn 
when wet. A. Asbestos paper is excellent and its fra- 
gility will not militate against it, because it will not be 
materially disturbed unless you overcharge too vigor- 
ously, so as to cause strong evolution of gas. Flannel 
has been used, but it decays. 

(6781) W. A. H. asks : Can the cores of 

the field magnets in the small motor described in Sup- 
plement, No. 641, be made of cast iron, and, if so, what 
proportions ? A. Yes ; follow the size given, or, if pos- 
sible, make it a little thicker than shown. 

(6782) Engineer writes : If I stand on a 

glass stool, I cannot be hurt by touching a high power 
electric current If I am standing on the earth, I am 
killed. How does the electricity find out I am insulated? 
Does the electricity stop at my hands, because it has seen 
that the stool will stop it? A. Ti.e entire surface of the 
body is charged as you stand on the insulated stool. 
When ground is connected, the current, as such, passes 
through the body, with theeffectsof a more or less severe, 
possibly fatal, shock. The charge does not stop at the 
hands, but extends over the entire surface of the body. 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of more tban one hundred thousand applications for Da- 
tems at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way. New York. 
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Acid and obtaining it. cltricpbenetidin, B. R. 

Seilert.- 555.711 

Air brake signal. J. P High 555,809 

Alarm. See Burglar alarm. Speed indicating 

alarm. 

Alarm system, district.M. B. Barrett. 555.491 

Amalgamator, S. Dunn 555,762 

Amalgamator. I). Feit 555,569 

Armature for dynamos and motors, G. A. Welles, 

Jr 555,628 

Armature for induction motors, A. L. Cushman... 555,851 

555.899 
Axle box, self lubricating, dusttight, E. Peckham 5551531 

Axle lubricator, car. A. R. Plngel 555.827 

Ballot box, Fatrbank & Lang ley 555.600 

Band fastener, E. A. Oliver 555,524 

Banjo, M. F. Carter 555.636 

Bank, savings, H . H . Norrington 555,876 

Barbers' chairs, shampooing attachment for, J. 

E. Hanger 555,860 

Bath tub, C. V. Burnap „... 555,560 

Bearing, roller, F. Mossberg 555,655 

Bearings, shaft hanger box for spring roller, J. 

W. Hyatt 555,510 

Bed. invalid, J. T. Hall 555 859 

Belt shifter, P. H. Pratt 555,735 

Bicycle, W. E. Daniels 555,639 

Bicycle brake, B. S. Ellis 555,686 

Bicycle driving mechanism. A. Dubreull 555.684 

Bicycle gearing, changeable, F. A. Rich 555,886 

Bicycle lock, E. A. Parson 555.878 

Bicycle speed indicator, J. C. G. Bonney 555,492 

Bin. See Flour bin. 

Bit, J. D. Keller 555,867 

Bleaching keir, G. L. & W. P. Allen 555,486 

Boats or vessels. sta«e apparatus for, J. H. 

Tnroop 555.542 

Boiler. See Vertical boiler. Water tuber boiler. 

Boiler, Plenty & Miller 555,880 

Boiler flue. J. R. Lnwrey 555,822 

Book covering machine, G. H. Specht 555,910 



Book lock, E. E. Rogers 555,829 

Boob, mechanical cash, A. D. Smith 555,745 

Boot or shoemakers' jack, O. Johnson 555.866 

Bottle, W. M. Breck 555,758 , 

Bottle indicator, poison, E. Rever 555,708 

Bottle, non-flllable, J. Bird 555,556 ! 

Bottle washing machine, M. E. Donally 555,598 

Box. See Ballot box. Car sand box. Music box. 

Box fastener, E. H. Fenton 555.688 

Box staving machine, H. Inman 555,814, 555,815, 555.816 

Box staying machine, H. & H. A. Inman . . ..555,812, 555,813 

Box staying machine, H. A. Inman 555,817 

Boxes, etc., machine for applying adhesive strips 

to, H. &H. A. Inman 555,811 

Bracket. See Shelf bracket. 
Brake. See Bicycle 'brake. Car brake. Fluid 
pressure brake. Railway brake. Vehicle 
brake. 
Brakes, safety appliance for electric, W. B. Pot- 
ter 555,585 

Brick machine. W. E. Damon 556,805 

Brush, A. C. Estabrook 556,687 

Brush, E. Morris 555,654 

Brush, air, O. C. Wold 555,669 

Brush handle attachment, G. Davenport 555,854 

Buggy, side bar, E. F. Hill 555.769 

Burglar alarm, Hungerford & Bott 555,810 

Burner. See Gas burner. 

Butter, manufacture of, G. M. Andersson 555,892 

Button and button fastener, o. W. Ketchum 555.868 

Cam, S. Schneider 555,534 

Camera. See Magazine camera. 

Car brake, E. Peckham 555.527 

Car brake, G. I. Root 555,890 

Car coupling, T. Hagen. 555,506 

Car coupling, W. F. Richards 555,619 

Car coupling, automatic, J. Buckley 555,559 

Car draft mechanism, railway, H.H.Marshall.... 555,520 

Car fender. J. Kerrigan. 555,777 

Car safety attachment, CD. Shrader 555,908 

Car sand box, street, T. L. Monaghan 555,787 

Car wheel guard, street, J. W. Darley, Jr 555,852 

Car window. F. W. Wilson 555.750 

Cars, automatic life guard for, C. M. Beebe 555,753 

Cars, electric propulsion system for, (J. H. Me- 

lotte 555,783 

Cars, motor haneer for electrically propelled, E. 

Peckham 555,520 

Carbonator, F. A. J. Kaiser 565,514 

Card feeding machines, automatic alarm for, J. 

F.Geb 555,692 

Carpet stretcher. W. G. Bertram 555,755 

Carpet sweeper, W. T. Hess 555,863 

Cartridge loading machine, G. M. Peters 555,734 

Case. See Revolving case. 

Case for holding and displaying samples of cards, 

C- H . Pedrick 555,615 

Caster. L. B. Denton ... 555.683 

Caster, ball, A. H. Marden 555,578 

Centrifugal apparatus, G. M. Andersson 555,893 

Centrifugal machine. G. M. Andersson 555,552 

Chains, machine for manufacturing weldless, H. 

Rongier 555,737 

Cbair. See Hammock chair. 

Cbair, Evers & Woerner 555.642 

Cbair, J. Gilson, 555,694 

Channeling machine. A. Ball 555.6?3 

Cblmnev cowl, J. M. De Lanoy 555,761 

Chimney, ventilating, W. J. Gordon 555.643 

Clamp, See Soldering clamp. 

Clamp, J. Mowrer 555,614 

Clamping or securing device, F. W. & E. P. Par- 
sons 555,879 

Clarinet reed supporterJG- R. Cadwallader 555,561 

Clasp. See Garment clasp. 

Cleaner. See Dish cleaner. Furnace cleaner. 
Grain cleaner. Knife cleaner. 

Clotbesrack, G. Bartlett 555,843 

Clutch for card feeding machines, C. H. Wood- 
bury 555,840 

Coalcutter, electric, I. E. Storey 555,832 

Coffee making machine, J. Denk 555,500 

Coffin, H. M. Handshy 555,807 

Collar, horse, O.J. Westfall 555,545 

Collar, split slip, J. B. JohnBon 555313 

Collars, tool for dampening fold lines of, H. 

Barnes.. . . . 565 490 

Coloring matter, yellow,' RiNVe'tzki'.'.'.'.'.".'.".'.".".'.'.'.".'. 555'658 

Compass, drawing, A. K. Cross *. 555,803 

Copying press, letter, E. B. Millert 555,653 

Core boring apparatus and means for gripping 

and raising cores, F. H. Davis 555,640 

Core or spool for balls of thread, W. Clark 555,498 

Corner staying machine, H. A. Inman 555,818 

Cotton gin seed conveyor, R. S.Munger 555.789 

Cotton picker, D. W. Gaskill 555.691 

Coupling. See Car coupling. 

Crate, bi cycle, H . G. Streat 555,833 

Cue trimmer, J. N. Mclntire 555,730 

Cultivator, S. C. Cobb. 555,760 

Cultivator, Shailer& Watcbora 555,623 

Cultivator, riding, M. & A . Sattley 555,710 

Curtain pole, Harvey & Harris 555,693 

Cutter. See Coal cutter. 

Cutter head, S. J. Shimer 555,742, 555.743 

Cyclometer, G. Nutting 555,659 

Disb cleaner, G. W. Blackburn 555.671 

Dish cleaner, G. S. Finney 555,570 

Disinfectant holder, H. P. Roberts 555,888 

Disinfecting apparatus. C Herscher 555 700 

Door, automatic self closing, I. F. Miller. 555.652 

Door lock, sliding, Larsson & Schultz 555,779 

Door track, sliding, J. W. Conchar 555,848 

Draft equalizer, L. J. Sevison 555,622 

Dredging apparatus- L. Hussey 555,704 

Drier. F. L. Btgelow 555.756 

Dye from dinitro anthrachrysone disulfo acid.H. 

Laubmann 555,904 

Dveing machine, yarn, M. H. Masland 555,609 

Elbow, O. P. Briggs 555,494 

Elbow making machine, O. P. Briggs 555.493 

Electric machine and electric motor, dynamo, G. 

A.Welles, Jr 555,544 

Electric machines, core and coil for dynamo, A. 

L. Cush man 555,850 

Electric meter, G. A. J. Telge 555,589 

Electric motor controlling mechanism. L. T. 

Gibbs 555,503 

Electrical conductors, method of and apparatus 

for preparing or treating, C. E. Carpenter 555,895 

Electrical energy, converting potential energy of 

carbon into, W. W. Jacques 555,511 

Electro magnet for separating metals, Whitacre 

& Wolfe 555.546 

Elevator, Muckle & Teamer 555,825 

Elevator shaft closing mechanism, H. D. Adell.., 555,670 

Emery wheel, C. L. Merithew 555,579 

Engine. See Gas engine. Gas or oil motor en- 
gine. Steam engine. 
Engines, indicator reducing motion for. Turner 

& Mekeel 555,668 

Engraving machine, B. S. Molyneux 555,581 

Envelope, safety. A. Mortenson 565,613 

Excavating, conveying and loading or unloading 
earth, etc., upon or from railway cars, ma- 
chine for, M. W. Robinson et al 555,889 

Extension table, E. A. Loomis 555,727 

Faucet attachment, self measuring, C. H. Kaup.. 555,820 

Feed rack and trough, G. W. Williams 555,839 

Feed trough, A. Lewis 555.781 

Fence post, Potts & Bare 555,617 

Fence, wire, J. S. Maher 555,823 

Fence, wire, C. D. Shellaberger 555,666 

Fence wire, apparatus for handling, J. B. Crow- 

der 555.849 

Fences, device tor attaching stay wires to wire. 

W. J. Jacobs 556,914 

Filter, C. E. Ince 555,773 

Filter, water, F. w. Edgington 555,685 

Filtering cane juice, apparatus for, J. W. Fleet- 
wood 555.855 

Filtering device, liquid, J. Lamson, Jr 555,821 

Firemen, trolley protector for. J. P. Barrett 555,634 

Fireproof ceiling or wall, H. & W. Geraerdts 555,693 

Fire cioth, machine for manufacturing mosaic, 

W. Mather 555.650 

Flour bin and dough board, combined, G. F. 

Wornstaff 555.549 

Flue expander, Fuhrmann & Daugherty 555,915 

Fluid pressure brake. H. S. Park 555,877 

Forming machine, Lake & Clark 556.575 

Furnace. See Heating furnace. Metal heating 
furnace. Smelling furnace. 

Furnace cleaner, G. W. Manuel 555,870 

Furnace grate, F. E. Culver 555,679 

Furnace grate, M. F. Mulready 555,788, 555,826 

Furnaces, method of and apparatus for heating 

blasts for smelting, J. W. Nesmith 555,731 

Gage. See Track gage. 

Garment clasp. W. V. Snyder 555,746 

, Gas burner. J. F. McBlroy 555,875 

j Gas engine, Weinman & Euchenhofer 555,717, 555.791 

Gas meter, Mitchell & Hearne. . . 555.786 

Gas or oil motor engine. Crossley & Atkinson 565,898 

Gas pipes or connections, apparatus for closing or 

opening, C. Weuste 555,795 

Gate, W. W. Hatfield 555,808 

Generator. See Monocyclic generator. Steam 
generator. 

Grain and seed separator, J. Lucas 555,577 

Grain cleaner and stock feeder, combined, N. 

Smith : 55.5,909 

Grindstone frame, S. C. Schofleld 555.586 

Guitar striker or picker, K. R. Essig 555,599 

Gun barrel, auxiliary, J. E. Perl 555582 

Gun stock, adjustable, J. Foulkrod 555,602 

Hammer, bush, C. Thibodeau 555,714 



Hammock chair, W. W. Blair 555,557 

Hand hook, merchandise, H. F. Dalton 555,681 

Handle for hardware, etc.. J. L. Moore 555,872 

Handle for hardware or analogous articles, 

Moore& Brown 555,873 

Hanger. See Pipe hanger. 

Harmonica, M. Messner 555,610 

Harness attachment, R. E. Whitacre 555,630 

Harrow, Hench & Dromgold 555,699 

Harrow, F. C. Merrill 555,784 

Harvester, C. A. A. Rand 556.883 

Hat retainer, C. E de Fonblanque 555,689 

Hay carrier, W. Louden 555,605 

Hay carrier track, W, Louden 55A606, 555,607, 555,608 

Hay loader, W. S. Rhoads 555,618 

Heater. See Tank beater. Water heater. 

Heating furnace. S. Forter 555,856 

Heel plate for shoes, etc., O. A. Sage 555.709 

Hinge and catch, combined. L. L. Pletcher 555,583 

Hobby horse. F.J. Smith 555.536 

Hoisting apparatus, C. W. Hunt 555,703 

Hook. See Hand hook. 

Hook and eye. E. A.Johnson 555,513 

Hoop, C. R. Smith 555,712 

Horseshoe nail machines, feeding apparatus for 

I. Tjerneld 555.715 

Hose holder, H. J. M. Howard 555,574 

Ice cream freezer, W. B. McCann 555523 

Indicator. See Bicycle speed indicator. Bottle 

Indicator. 
Initiation apparatus for secret societies, E. & U. 

S.De Moulin 555.499 

Invalid support, T. F. Carlos 555,894 

Jack. See Boot or shoe maker's jack. Lifting 
jack. 

Keyboard player, R. T. Smith 555,744 

Knife. See Planer knife. 

Knife cleaner and sharpener, J. D.Johnston 555,819 

Knob, door, G. E. Schofer 555.906 

Ladder, extension. L. C. Tiefel 555,836 

Lamp, electric arc, T. E. Adams 555,841. 565,891 

Lamp, electric arc. E. Lavens 555.706 

Lamp, electric arc. R. Schefbauer 555,621 

Lamps, suspension of incandescent gas, F. E. 

Nichol 555,732 

Lards, fats, oils, etc., machine for mixing and 

distributing, J. F. Addison 555,551 

Lasts, machine lor trimming ends of shoe, H. K. 

Gardiner 555.912 

Lathe dog. H. J. Alchele 555,751 

Leather dressing compound, Stevens & Sc hroe- 

der 555 537 

Level, E. Hohnbaum ".".WW... ...'. ........ 555*771 

Level, plumb. I*. J. J. Aubert. 555.489 

Life and wheel guard, adjustable, E. Peckham. ... 555,528 

Lifting jack, W. C. Crawford ... 555,802 

Liquids, method of and apparatus for elevating, 

Misic & Foster 555,785 

Lock. See Bicycle lock. Book lock. Door lock. 

Locomotive, steam, W. P. Henszey 555,508 

Loom,G. F. Hutchins 555,705 

Lubricator. See Axle lubricator. ■ 

Magazine camera, Hill & Adams 555,865 

Magnesium, calcium and carbid, compound of, C. 

Whitehead 555,796 

Magnetic separation, method of and apparatus 

for, J. P. Wetberill £55,792 

Magnetic separator, J. P. Wetherill 555,794 

Matching machine, W. H. Bullock 555.495 

Measuring instrument, electrical, A. H. Hoyt 555,7C2 

Mess kit. field ration, G. H. Preston 555,882 

Metal heating furnace, W. H. Bailey 555,554 

Meter. See Electric meter. Gas meter. 

Milk heating device, Knobel & Bontly 555,515 

Milk sterilizer, H. M. Myers 555,657 

Moistening apparatus, C. A. Peple 555.616 

Monocyclic generator, E. Thomson 555,590 

Motion, means for changing, J.J. Hamilton 555,507 

Music box, C.H. R. Bock 555,757 

Musical instrument, A . H . Merrill 555,651 

Nai ling machine, G. Gruendel 555,572 

Nozzle, spray. P. J. Haas 555,573 

Oil and water separator. E. Austin 555,553 

Ore and metallurgy thereof, separation of f rank- 
Unite, J. P. Wetherill 555,793 

Packing device, G. B. Garrison 555,764 

Padlock, J. Murphy 555,728 

Paper box clamping device, W. S. Blanchard 555,845 

Pen, fountain marking. W.N. Fessenden 555,763 

Penholder, W. W. Cole 555,676 

Pencil, lead. C. W.Frost 555,690 

Pencil sharpener, R. S. Chevrier 555,497 

Pessary, G. J. Gladman 555,695 

Piano case. K. A. Modee 555,612 

Piano coupler, G. H. Arthur 555,632 

Picker. See Cotton picker 

Pillow, sbam, A. S. Rosenbaum 555,662 

Pin. See Safety pin. 

Pipe hanger, C. W . Hodgdon 555,913 

Pipe, machine for manufacturing sewer, W. W. 

Wallace 555,838 

Piston rod and cross head connection, E. J. Mul- 

ler 555,656 

Planer knife, S. J. Shimer 555,741 

Planter, corn, N. O. Starks 555,713 

Planter, corn, E. E. Towle 555,749 

Planter feed, pea, T. R. Crane 555,896 

Planter marker, Steel & Goldsberry 555,538 

Plow, subsoil, A. B. Cummings 555,804 

Pocket companion, F.W. Bacho 555,752 

Post. See Fence po at 

Press. See Copying press. 

Preserving unfermented grape juice, C. Staubes.. 555,830 

Pump, gravity power, I* T. Dyer 555.724 

Pump regulator, boiler, C. A. Straub 555,540 

Pump strainer. C. C. Stiner 555.831 

Puzzle, D. B. Stephens 555,539 

Pyroxylin solvents, making, G. O. Zeller 555.596 

Rack. See Clothes rack. Feed rack. 

Railway brake, electric, J. C. Henry 555,862 

Railway closed conduit electric, C. Anderson 555,487 

555,488 

Railway, electric, R. M. Hunter 555.509 

Railway rail cutting machine, W. B. Hammond.. 555,696 

Railway signal, electrical, W. Fiedler 555,601 

Railway system, electric, A. J. Beitzel 555,800 

Railways or other electric conductors, bond or 
connector for electric, Bournonvllle & Zim- 

mele 555,846 

Reamer, expansible shell, J. A. Little 555,905 

Reel. See Wire reel. 

Refrigerator crate, Thomas & Truby 555,835 

Register. See Telephone call register. 

Revolving case. W. L. Yost 555.550 

Rock drill feed screw, W. A. Keyser 555.604 

Rope tie, J. P. Hisley 555.770 

Rowlock, O. O. Storle 555,747 

Saddle, harness. W. A Walker 555,592 

Safety pin. Curran & Whaliey 555,723 

Sail, fore and aft, G. H. Wilson 555.631 

Sash, window, L. H. Broome 555.597 

Saw, drag, N. A. Reeves 555,884 

Saw for sawing meats, etc., swinging, J. Marshall 555,649 

Saw, inserted tooth. A. Krieger 555.518 

Saw sharpener, C. H. Dougias 555.567 

Saw tooth, detachable, A. Krieger 555,517 

Saws, machine foi making, G. P. Salisbury 555,620 

Scale bearing, C. A. Heyer 555,768 

Scale poise, G. L. Prescott , 555,881 

Scale, weighing. A. Rebelski 555,661 

Scourer and polisher, J. N. Wheeler 555,629 

Scouring or buffing wheel, A. C. Winn 655,719 

Screw cutting tool, L. Lemieux 555,869 

Seed and fertilizer distributer, combined, T. K. 

Crane 555,897 

Seed delinting machine, cotton. F. W. Cross 555,565 

Separator. See Grain and seed separator. Mag- 
netic separator. Oil and water separator. 
Steam separator. 

Separator, O. M. Morse 555,874 

Sewing machine, F. A, Mills 555.824 

Shears. See SI eep shears. 

Sheep shears, R. P. Landrum 555.778 

Shelf bracket, T. Corscaden 565,722 

Shell, explosive, E. M. Johnson 555,774 

Signal. See Air brake signal. Railway signal. 

Signaling circuit, J. J. O'Connell 555,707 

Sifter, ash, P. A. Welch 555,593 

Skate, roller, A. R. Fergusson 555,501 

Skirt, bicycle, A. Sessler 5555/55 

Skirt supporter, J. M. Davies 556682 

i Sleigh, J. Bellinger 555,555 

1 Sleigh runner, O. A. Moe 555,580 

Smelting furnace, C. Cunningham, Jr 555.680 

Soap cake. L. S. Samuel 555,663 

Soldering clamp, plumber's, M. Slotkln 555,624 

Soldering machine, can,G. E. Lock wood 555,782 

Sole cutting machine, J. J. Heys 555,864 

Sole leveling machine, E. E. Winkley 555,548 

Sole leveling machines, adjusting device for, E. 

E Winkley 555,547 

Sole or heel, J. H. Borrett 555,558 

Soles, carriage for rounding out machines for 

boot or shoe, A. C. Winn 555.718 

Spectacles, repair clamp for, 3. Chase 555,496 

Speed indicating alarm, J. W. Darley, Jr 555,853 

Speed measure and alarm, G. E. Kasreugren 555,775 

I Spinning machine separator, E. M. Whittum 555,911 

I Spinning machinery, cop and tube, Gilyard & 

Ward 555,504 

Stamp'applying machine, G. M. Guerrant 555,644 

Stationery articles, receptacle device for, L. F. 

I Ford 555,502 

Stave bending machine. J. Deters 555,566 

Steam engine, balanced, J. J. Heilmann 555,698 

' Steam generator, C. R. Benton 555,754 

Steam separator and trap, h\ T. Howell 565,701 



Stethoscope, A. R. Mitchell 555,522 

Stone saw, circular, A. Mills 565,611 

Stoves, automatic lighter for gas, W. J. Gurd 555,7i!5 

Stovepipe attachment. G. G. Calderwood 555,562 

Strainer, tea, A. R. Prltchard 555,736 

Straw stacker, pneumatic, Huber & Miller 555,902 

Swaging machinery, W. O. Bement 656,635, 555.721 

Swaging machinery, A. H. Dean 555.641 

Swing, W.H. Richmond 555.887 

Table. See Extension table. 

Table implement, J. Treibus 555,627 

Tacking machine. E. Woodward 555.595 

Tag stringing machine, H. L. Chapin 555.637 

Tank heater, S. D. Strong 555,667 

Telegraphy, facsimile, A. W. Storm 555.626 

Telephone call register, H. Hempel 555,645 

Telephone line apparatus, party, A. 8. Hibbard. .. 555,725 
Temperature regulating apparatus, W. P. & F. W. 

Powers 555,660 

Thermometer and barometer, S. Richardson 555,828 

Thermometer, oven. A. P. Harland 555,697 

Thill support, H. F. Goding 566,505 

Thrashing machine, W.J. Randolph 565,533 

Tie. See Rope tie. 

Tile, wall, J. V. V. Booraem 555,672 

Timing apparatus, G. F. Brackett 555,847 

Tool holder, J.S.Norton 555.733 

Toy, F. B.Scaife 556,740 

Trace carrier, H. W. Cooper 555.678 

Trace carrier, Gilliland & Nevill 555,900 

Track, H. B. Camp 555,S01 

Track gage, Payne & Jeter 555,525 

Track structure, Howe & Angerer 555.772 

Treadle mechanism, Sanford & Barnard 555,739 

Trees from vermin, means for protecting, A. D. 

Goodwin 555.901 

Trimmer. See Cue trimmer. 

Trolley bead, W. H. Carr 555,674 

Trolley pole and connection, C. H. Finson 555,571 

Troueb. See Feed trough. 

Trousers, L. S. Shauer 665,587 

Truck, C.S.Percy 555,532 

Truck and its gear, car, E. Peckham 555.526 

Truck, car, E. Peckham 555,530 

Truck, freight car, E. Cliff 555,563 

Truck, hand, J. Pleukharp 555,584 

Truck, radial car, J. H. Graham 555,857 

Tub. See Bath tub. 

Type line^ustifler, G. W. Sherer... 555,907 

Type writing machine, E. Terry 555,541 

Type writing machine, F. Wolter 555,594 

Type writing machines, carbon holder for, M. J. 

Sunderlin 555,748 

Typograpb, H. W. Libbey 555.519 

Umbrella. M. G. McGuire 555,729 

Umbrella ribs, name or mark tablet for, S. Lear- 

oyd 555,780 

Valve, H. T. Bush 555,759 

Valve and stopper, G. H. F. Scbrader 555,664 

Valve mechanism, steam engine, Haberkorn & 

Haley 555.858 

Valve operating mechanism, throttle, K. Rush- 
ton 555,738 

Valve, piping, W. B.Spencer 555,5&8 

Valve, tank, P. Harvey 555,861 

Valve, tire or like. G. H. F. Scbrader 555.6C5 

Vegetable mincer, J. W. Taylor 555,834 

Vehicle brake, D. P. Martin etal 555.S71 

Vehicle brake, automatic. H. L. Bailey 555.720 

Vehicles, foot rest for light driving, L. S. Logan. 555,576 

Velocipede. E.G. Latta 555.647, 555,648 

Vertical boiler, W. Hardwick 555.766 

Voting booth, Fairbank & Langley 555,568 

Wagon, stone, D. N. Butterfleld 555,673 

Warping machine, skein, W. P. Kirkpatrick 555,646 

Washing machine, J. A. H. Adolpb 556,842 

Washing machine, B. Beland 555,844 

Washing machine, H. Treichler 555,591 

Water closet flushing device, W. R. Baker 555,798 

Water heater, J. W. Hazell 555,767 

Water heating apparatus, J. S. Coe 555.675 

Water tube boiler. J. I.Thornycroft 665,643 

Wheel. See Emery wheel. Scouring or buffing 
wheel. Wind wheel. 

Whip, Kelly & Cullins 555,776 

Whist, apparatus for duplicate, W. T. Johnson. .. 555,903 

Wind wheel, N, H. Dolsen 555,806 

Wi uding cone, J. C. Coram 555,564 

Winding mach ine, shuttle cop, S. W. Wardwell, 

Jr 555.790 

Windlassing machine, J. Matbison 555,521 

Windmill tower, D. E. Barnard 555,799 

Window, O. K. Hugo 555,726 

Window, F. G. Ubllcb 555,837 

Wire into lengths, machine for measuring and 

cutting torsion braided, D. A. Cobb 555.638 

Wire reel. O. M. Knox 555,516 

Wood rims or bands, apparatus for making, Stall 

& Walton 

Wool cleaning apparatus, O. Reichenbach 

Wrench, P. P. Collins 555,677 

Wrench, J. Traudt.Jr 555,716 

Wrench, J. D.Wilson 555.797 



DESIGNS. 

Bottle, L. W. Merriam 25,207 

Button, D. C. Fauss 25,205 

Button fastening, F. S. McKenney 25,206 

Cap.O. D. Shaw..... 25.235 

Carpet, A. Bunel 25,229, 25.230 

Carpet, J. B. Campbell 25,220 to 25,225 

Carpet, H ,T . George 26.227 

Carpet, F. M. Parker 25,226 

Carpet, A. M.Rose 25,231 to 25,234 

Carpet, N. S. Stewart 25,228 

Cigarcutter frame, E.Walker 25,209 

Gas fixture, G. W. Davis 25.212 

Hame, Mowry & Rosen burgh 25,214 

Hot water heater or boiler, J. A. Fish 25,213 

Nail, Flint& Howard „ 25,211 

Pattern, decorative. G. de Festetlcs 25,219 

Picture frame moulding, C. Bosworth 25,215 to 25,218 

Plate.etc, A. B. Sellers 25,208 

Slipper, M. Authier 25,236 

Spoon, W. H. Deuble - 25,204 

Stereoscopes, bridge piece for, H. S. Walbridge 25,210 



TRADE MARKS. 

Bicycles, McKee & Harrington 

Bicycles, velocipedes and horseless carriages, their 
parts and attachments, L. Straus & Sons 

Blanc-mange, prepared, H. W. Gowen 

Boilers, steam and hot water, Gurney Heater Man- 
ufacturing Company 

Coffee, prepared Golden Laxative Coffee Company 

Cotton, darning, Merrick Thread Company 

Electric batteries, Stanley & Patterson 

Engines, internal combustion. Otto Gas Engine 
Works 

Grindstone, natural, Edgemont Stone Company... 

Heating supplies, including radiators, pipe fittings, 
tubing and similar goods, hot water and steam, 
Sumner & Goodwin 

Iron, pig. Henry H. Adams & Company 

Lam psand lanterns, chimneys for, R. Marsh 

Lamps, carbons for electric arc. Schitf, Jordan & 
Company , 

Lozenges and other confections, G. J. Blome...... 

Metal, A.Chambers 

Paper shot shells, Union Metallic Cartridge Com- 
pany 27,902, 

Paper, wall, A. Peats 

Pianos, P. J. Cunningham Company 

Pins, hairpins, clips and other metal fastening de- 
vices, safety. Consolidated Safety Pin Com- 
pany 

Plaster, wall, Kevatone Plaster Company 

Powder, foot, T. J.Lewi 

Powder for the feet, chemical.C. L. Carpenter 

Powder, smokeless, Rbeinisch - Westfalisclie 
Sprengs toff- Actien-Gesellsch aft 

Remedies, certain named, Majert & Ebers 

Skirt binding, Stewart, Howe & May Company 

Soaps, perfumes, powders, pastes, lotions, waters, 
cosmetics and salves, D. S. Brown & Company. 

Soda, caustic, J. Forster 

Stationery, firm of G. Vickers 

Stationery and visiting cards, wedding and corre- 
spondence, Stationers' Engraving Company 

Stone, natural building, Edgemont Stone Com- 
pany 

Tacks, H. C. Tack Company 

Tea, Appleton, Machin & Smiles 

Tonics, I. L. Gamble 

Varnishes, oils, wood fillers and analogous goods, 
F. W. Devoe & C. T. Raynolds Company 



27,916 

27,892 

27,913 

27,893 
27,884 
27,912 

27,914 
27,907 



27.915 
27.909 
27,890 

27,911 

27,894 
27,908 

27,903 

27,888 
27,918 



27,889 
27,905 
27,899 
27,900 

27,901 

27,896 
27,885 

27,895 

2T,SiiS 
27,886 



27.S87 

27.906 
27,910 
27,891 

27,897 

27,904 



A primed coin- of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1S63, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

CniiiiiliiiM oai puis may now be obtained bv tne in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
if complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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^Ctipcrtisemcnts. 



ORIJINAItY RATES. 
Inside l'nare. each insertion - - *."» cent • a line 
Unci* I'jisi:. i* 11c 11 imeriion .... $1.00 a line 

|fcy For some classes of Advertisements, Special and 
Higher rates are required. 

The abovt are cnareres per agate line — about eight 
woriis per line. This notice shows Lhe width of the line. 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure, 
mem, as the letter press. Advertisements must be 
received at Publication Office as earlv as Thursday 
morning lo appear in the muowing week's issue. 




Star* 
Lathes 



Foot Power 

Screw cutting 

Automatic 

Cross Feed 

9 and 12 inch Swing. 

New Designs. Novel Features. 

Send for Catalogue B. 
SENECA FALLS MFG. COMPANY, 
695 Water St.. Seneca Falls, N. Y 



ACETYLENE GAS AND CARBIDE OF 

calcium. — AH about the new illuminsint, its qualities. 
Chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in Scientific American Supplement. Nos. 998. 
1004, 1007, 1012, 1014, 1015, lOlti, 10W. 
1035 and 1038; also Scientific American, Nos. 
13, vol.72; 23- vol. 7.1; and 1, vol. 7 A. Price 10 cents 
each. To be had at this office and from all newsdealers. 



L D 0WER& FOOT I SHAPERS.PLANE.RS. DRILLS. 
SITUCC MACHINE. SHOP OUTr ITS. TOOLS 
#* I riC. O*' AND SUPPLIES. CATALOGUE. FREE. 
SEBASTIAN LATHE. CO. 120CULVERT ST. CINCINNATI. 0. 



■ JL T U C C Foot and Power. Screw Cutting 
■- 9\ I nLO Drilling and Grinding. Milling 
and Gear Cutting Attachments. W. H. MANS- 
FIELD, *2'Z Artiasan St., New Haven, Conn. 

THE CURTIS 

Water Pressure Regulator 

Fcr Hotels and Public Buildings, Water 
Motors, Hydraulic Elevators, etc. 

Will maintain the pressure desired, with 
perfect uniformity, regardless of any and 
all fluctuations in the outside pressure. 

J^° Send for Circular S. F. 
D'ESTE & SEELEY CO. 

29=33 Haverhill St., Boston. 




HIGH SPEED INDICATORS 

May be run at J£ 
highest speed v 
required without heating. S 
Reads either right or left. ^ 
mark may be instantly q 
moved to starting point. & 
* uei Lips. ~**m**r Working parts incased. X 

"f J^~ Catalogue of Fine Tools free. T 

XIX. STARRETT SSu. Athol, R¥.*.t 




"SWELL NEWPORT" 

High-Grade Bicycles. 
Large Mannesman tub- 
ing, tool steel barrel 
bubs,barrel crank hang- 
er. All turned parts 
finest qualitytool steel. 
Strongest crown head 
in the world. Bv ery 
machine fitted with 
8. & F. patent adjustable handle-bar. Any position ob- 
tainable without dismounting or the use of a wrench. 
Snyder & Fisher Bicycle works, Little Falls, N. Y. 




Itheonly 
PERFECT 




Patented, 



A Demand ibis Seat. Insist' 

W ■ 

n 



upon it! Any dealer will 
pet it for yoa. Can be 

d to fit any rider 
nd adjusted to any pitch. 



Latest Improved and A 
only automatic seat, Y 
each Bide Beperatejworks J 
naturally with eachleg r 
NO PRESSURE AGAINST 1 



Dr, M. A. Walker, Denver. Colo.— "Received vounaddle ' 
and put it on at once. Atn very much pleased with it as J 
it certainly does away with the harmful pressure exerted ' 
gyo* n _ e £ 8add,eB - »T IS AH ESPECIALLY BOOD LADIES A 
SADDLE. Every dealer should send for our circulars and ¥ 
. price hst. Thisisthe coming seat. We make Cane.Wood, - 



A *.,v„.™,,- - • - no PRESSURE AGAINST \ 

4 SENSITIVE PARTS. YOUR DOCTOE WILL ENDORSE IT.i 

k Dr, M. A. Walker, Denver. Colo.— "Received vounaddle \ 
m and put it on at once. Atn very much pleased with it as 4 
Y it certainly does away with the harmful pressure exerted T 



» •,■■„,. ..=.,. -...oionu; coming seai, we make Uane. Wood, \ 
M Leather or Padded Seat, with or without springs. Ilius- § 
Y trated circulars explain why and how this is the only safe ' 
A and perfectsaddleon the markei. Write us, A 

▼ AUTOMATIC CYCLE SEAT CO., \ 

^425 Rood Block, Grand Rapids, Mich, f 

Bicycle Pumps^* 

15 Different Styles. 

1 HAND PUMPS 
FOOT PUMPS 
FLOOR PUMPS 

1 POWER PUMPS 

'CYCLONES" ARE BEST. 

Insist upon having them. Also PUMP CONNECTIONS 
of all kinds. Perfect fit guaranteed. Liberal discount 
todealers. The Davis & Stevens Miff. <!o. 

SBNflC • FALLS, N. Y. 




In Storm or Calm 

YOU CAN RELY UPON THE 

Pancoast Ventilator & Chimney Cowl 

Its new construction insures a 
perfect up-draft, rapid exit of 
air, and protection against wind 
and rain, being put together 
with our Patent Edgewise Brace 
—presenting less obstruction to 
the egress of air -it is stronger 
and more durable than any Cowl 
yet invented. Handsome in ap- 
pearance, and a great boon to schools, 
churchesLpublic buildings, and fac- 
tories. $W~ Send for Price Lists. 
Manufactured and for sale by 
PANCOAST VENTILATOR CO. 
Huilding, - - Philadelphia, Pa. 




907 Oi-exel 



' CAPACITY l/SW£i£SS 
... . ~.,^ n 'THAttAHYWKfl Of/EAgTH 

_]■■£, GATES IRON WORKS obtt 

*£°j' 350 ELSTONAVE CHICAGO. 



"RAPID" TIRE MENDER. 

_«Ji Quick, Sure, Easy. 







TJ 



Needs n o strength o r special 
skill; a lady or child can 
operate. Single or double tube tires 
repaired. Time one to three minutes. 
Uses either patch or plug. If your 
dealer has none, send for circular or 
enclose $i oo for complete outfit to 
LEE & CO.. 1424 Monadnock. Chicago. 




SINTZ GAS ENGINE GO. 



GRAND RAPIDS, MIOH, 
U. S. A. 
Manufacturers of the Sintz Sta- 
tionary and Murine (ins and 
C.axnline limritit'*. Especially 
adapted for Boats and Electric 
Lighting. Runs witb manufac- 
tured or natural gas— Boats and 
launches. Prices within tbe reacn 
of all . By Send for Catalogue. 
Mention this paper 




SETS Or CASTINGS OF 

MODEL ENGINES 

\ CATALOGUES 
FREE. 

__^___ ^=ALSD TOOLS 

GEAR WHEELS.& PARTS OF MODELS 



MANUFACTURE OP STARCH PROM 

Maize. -By .1. Kriesner. Kull details of the process. 
w irii one illustration. Contained in Scientific Amer- 
ican Supplement, No. 101«. Price 10 cents. To be 
imd at this office and from all newsdealers. 



^WQWN &. ^\£>\\"\WfcV^ 



"My Well and what came out of it." 

A story by the novelist Frank R. Stockton. 

"Your Well and what will come outof it." 

By the 

Pohle Air Lift Pump 

Bulletins to tell you will be sent on application. 

The Ingersoll-Sergeant Drill Go. 

Havcmeyer Building, 26 Cortlandt Street, New York. 



LWELL DRILLING MACHINERY 

MANUFACTURED BV 

WILLIAMS BROTHERS, 
ITHACA. N.Y. 

|M0UNTED OR ON SILLS, FOR 
kOEEP OR SHALLOW WELL5, WITH) 
\ STEAM OR HORSE POWER 

SENO FOR CATALOGUE 
ADDRESS WILUAMSBROS.ITHACA,M£j 




The "Climax" Stereotyper 

: ' D Moulding Press combined, 

for mating perfect Celluloid Ste- 
reotypes to be used in place of metal 
stereotypes. Also for making Rub- 
ber stamps. Should be in use in 
every printing office. See Sci. Am., 
Dec. 30, 1893. Send for circular to 

THE J. F.W. DORMAN CO. 

217 E. German St., Baltimore, Md. 

Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 




"Pacific" & "Union 
Gas & Gasoline 

ENGINES. 

Marine and Station- 
ary. 1 to 75 h. p. 
Safe, Simple, Eco- 
nomical. 
TheCLOBE CAS, 

ENCINE CO. 

Merion Av. & 49th St. 

Philadelphia, Pa. 




WOLVERINE" GAS a n d GASOLINE 




ENGINES, 



STATIONARY 
and MARINE. 

The " Wolverine " is the only re- 
versible Marine Gas Engine on 
the market. It is tbe lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
siSlutely safe. Manufact'dby 
WOLVERINE MOTOR WORKS, 

13 Huron Street, 
GRAND RAPIDS, MICH. 

HALF A CENTURY OF CYCLES.— AN 

interesting history of the cycle from its origin up to the 
present time. The first crank-driren bicycle. The 
" bnne-shiiker " and its successors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The Dneuraatic tire. A hand and foot, cvcle. 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 10 l£. Price 10 cents. To be 
bad at this ofP^e and from all newsdealers. 



// you want the best Lathe and Drill 



CHUCKS 




BUT 

WESTCOTT'3. 
Strongest 
Grip, Great- 
est Capacity 
■■■■'■■•; ■•■■ '■■■-"■ 6/ and Durabil- 
Cg^^ggggp ity, Cheap and .Accurate. 

Western t Chuck i'n.. Oneida, N. Y .. IT. *s A. 
Aslc for catalogue in English, French. Spanish or German. 
T ' " "■ ~ -^. -...,-.... . ... - ___ |01J JQQ^ 




First Prize at Columbian Exposit 



Oil O II ACTCDDICPC 1 If ink and paper could show up polished steel and shining pear] as they are, 
UUH Ifind ICIiriCUC I every reader of the Sci. Am. would be unhappy until he owned the knife 
shown inthiscut. It is thebestknife that can be made. Blades are highest grade of razor steel, file tested, war- 
ranted, strong enough for anything, fine enough for a quill pen, weighs 2 ounces, 3 blades. Price, with ebony 
handle, $1.25: ivory, $1.50; choicest pearl, $2; postpaid all over the world. Strong 2-blade jack knife, 75c.; 

3 blades, $1. Lady's elegant 
2-blade pear], 75c. A good 
razor and strop, $1, post- 
paid. Our trade is with con- 
sumers direct. Send for free 
80-page Illustrated List, and 
" Howto Use a Razor." Our 
concave, warranted Razor, 
$2; Strop, 50c. 

MAHER & GROSH CO. 
40 A St 




Toledo. Ohio. 



NEW YORK OFFICE OF 

RAND DRILL CO. 

Removed February ist, 1896, to 

AMERICAN SURETY BUILDING, 
100 Broadway, New York City. 



PERFORATED 




METAL! 

us es 



CHICAGO. ILL.U.5.A. ▼«« 2MKAHISTNEWY0RKI 



ICE-HOUSE AND COLD RiOM- BY 

B G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. ."> !t. Price 10 cents. To be had at this 
"Ice and from all newsdealers 




DO YOUR OWN 
PRINTING 

$5. PRESS for 

cards, circulars, &c 
Press for printing 
a small paper, $40. 



Save money! Make 
money printing for 
others! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KELSJHiY & CO. 
Meriden, Conn. 




Handsomest, Highest Grade, Fast, Light, 
Strong, Highest Award World's Fair; 
•100. Also Overland Cycles, S45, $66, 175. 
Agents wanted, exclusive territory. 
Estab. ^ Catalog ^ AyA ICC 



■jstau. ^ uaiiawg ^ j*-* 
UQi m free m \^ 

u)pb 

r Arouse,h 

Makers 16 St, PEORIA. ILL. 



RUN 
EASY 

,HAZARD&<? 



FIBRE FACED HAMMERS, 

LATHES, SHEARS, etc., for Jewelers, 



W. 



Dentists, and Machinists. Catalogue free. 
'. W. OLIVER, 1480 Niagara St., Buffalo, N.Y. 



^Quarter of Century O ld. CHEAP, STRONG, 
. _ ^ _ .„_ WATEE p E00Pi 

Not affected by gases. 

No Rust nor rattle. 
Outlasts Tin or Iron. 
A durable substitute 
(or plaster on walls. Waterproof sheathing of same ma- 
terial, best and cheapest in the market. 1&3F" Write for 

~ es, etc. 

THE FAY MANILLA ROOFING CO., 

517-519 Point Street, Camden, N. J. 




THE MISSES 
LISK'S IMPROVED 

f*f_ 

II 



PATENT CAKE TINS 



Positivelv guaranteed 
Not to Tjeak Batter. 
Easy to clean. We 
furnish with the tins 
our standard measur- 
. ing cup, a correct mea- 
j sure for all recipes. 
Tins retailed at fol- 
prices : Layer tins, each, 
25c. Loaf tins, with cup and recipes, 50c. 
Complete set, 1 loaf, 3 layers, any stvle, 
cup and recipes, $1.00. Agents Wanted. Manufactured 
by . . . W. A. JUDD, Clifton Springs, N. Y. 




lowing 



THE ORNAMENTAL IRON INDUS- 

try.— Description of the method of manufacturing 
wrought iron into ornamental and artistic forms. With 
9 illustrations. Contained in Scientific American 
Supplement. No. 10*20. Price 10 cents. To be had 
atthis office and from all newsdealers. 




VANDUZEN^TPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 

freezes. Every Pump Guaranteed. 

-10 sizes. 

200 to 12000 Gallons per Hour. 
Cost ST to $75 each. Address 

THE E. W. VANDUZEN CO,, 

102 to 108 E. Second St., Cincinnati, 0. 



How to Build a Home 




Those intending to build will And the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published . . . 

"The Scientific American 



Building Edition. 



Each number is illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. Subscriptions $2.50 a Year. Single Copies 25 Cents. 

For^eataunewsstanas^ MUNN & qq ( p u b|j s hers, 361 Broadway, New York 




ELECTRICITY 

Mechanics, Steam Engineering, Mechanical 
Drawing, Architecture, K. K. and Bridge 
Engineering, Plumbing, Heating, Mining, 
English Branches. Send tor free circular, 
stating subject wish to study or your trade. 
Correspondence School of Industrial 
Sciences. SCRANTON* PA. 



» A FAIR FIELD AND NO FAVORS." 

"Work in Sight" does not mean Absolutely 
Visible Writing- which WE HAVE on the 

Daugherty.'. Visible 

You send for All the Other Catalogues, and 
Then Send for a Daugberty on Trial . . . 

You will buy none other. Price $75.00 




THE DAUGHERTY TYPEWRITER CO. 

P. O. Box 1260 "C", PITTSBURG, PA. 

FACTORY AT KITTANNING, PA. 




EXCHANGE, 

|H Barclay St,, New York. 
'156 Adams St., Chicago, 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 50 per cent, on Typewriters 
of all makes. iy Send for Catalogue. 



WITH 
YOUR 



WORKSHOP 



EQUIP 
PED 



With outfits of Barnes Wood and Metal Working 

«5=- FOOT POWER -» 

Machinery you can successfully com- 
pete with Factories that use Bteam 
power, both in quality and profit on produ^... 
The only complete line of such machines 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. &. JOHN BARNES CO., 
1999 Ruby St., Rockford. Ills 




LIDGERWOOD CABLEWAYS 

HOIST AND CONVEY LOADS UP TO 
20 TONS. SPANS UP TO 2,000 FEET 

150 LIDGERWOOD CABLEWAYS SOLD AND ERECTED. 

OO of these Cableways used on the 
^" Chicago Main Drainage Canal. 

LIDGERWOOD MANUFACTURING CO. 

Send for Cableway Sketches. 96 Liberty St., New York 

a NEW PIPE WRENCH 

Grips Quickly and Firmly, GALVANIZED 

as well as other Pipe, andwill Not Crush 

it. Won't lock on pipe. Does not 

mar nut or highly polished 

.^. .. . ^ m ^- LI _ flttine. Other 

*" ^^"*^-*i ** l^^s^ features. 

Dealers. ^*ms ■-- 

Send for Little Book, Free, 

SAMUEL HALL'S SON, 229 West 10th St., New York. 




NOW READY! 

Seventeenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
1 'JO Pages mid lilt Superb Cuts added. 

Just the thing for a holiday present for any man. 
woman,student, teacher, oranvone interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.: 
Svstems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter whicb will prove of interest to scien- 
tific readers. 

840 pages, T82 fine cuts, substantially and beautifully 

bound. Price in cloth, by mai!. #4* Half morocco, $5. 

RWSend for lintwated circular. 

MUNN & CO.. Publishers. 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 
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Founded by Mathew Carey, 1T85. 
HENRY CAREY BAIRD & CO. 

I NT>i; ATRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

MO Walnut *r.. Philiidelpliia. Pa.. U.S.A. 

PP* Our Ne w aud Revised Catalogue of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his" 
address. 



Cbe Part Played by Accident in 
Invention and Discovery. 

By Prof. Ernst Macb in January Monist. 50 cents. 
Chicago: The Open Court Pub. Co. 

ASK YOUR DEALER FOR 

W. L. Douglas 

$ 3. SHOE "VoKLd™ 

If you pay SS4 to 8»6 for shoes, ex- a -^ 
amine the YV. L. Douglas Shoe, and «9 ^t 
see what a good shoe you can buy for \J ■ 

OVER IOO STYLES AND WIDTHS, 

CONGRESS, BUTTON, 
and LACE, made in all 
kinds of the best selected 
leather by skilled work- 
men. We 
make and 
sell more 
$3 Shoes 
. than any 
other 
manufacturer in the world. 
None genuine unless name and 
price is stamped on the bottom. 

Ask your dealer for our 8»5, 
84, 83.50, 82.50, 82.25 Shoes; 
83.50, 82 and 81.75 for boys. 

TAKE NO SUBSTITUTE. If yourdealer 
cannot supply you, send to fac- 
tory, enclosing price and 36 cents 
to pay carriage. State kind, style 
of toe (cap or plain), size and 
width. Our Custom Dept. will fill 
your order. Send for new Illus- 
trated Catalogue to Box K* 

W. L. DOUGLAS. Brockton, Mass. 



DAIMLER MOTOR COMPANY, 

BUILDERS OF 

Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 

^MJtolWrtfiJnrrM TriTinPT 1 ^° smoke or smokestack, no boiler, no elec- 

t"M MMSHM ■wp*F u, r' fi tricity. No steam or naphtha under pressure. 

J II . JmKmfjf Ran on one pint of gasoline per horse power 

»s««A™_tt»SB iiiiiii'i» , i"'» p er j lourj an( j are un( jer way in less than one 

minute. No licensed engineer or pilot. 
Also Stationary Motors. 
K" Send for Illustrated Catalogue and Price List. 

OFFICE AND WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 





The Bartley Direct Running Saw Mill 

Most complete, compact, 

and substantial Portable 

Saw Mill now on the 

market. Can be set 

up anywhere. 

Cuts all kinds of 

lumber. Entirely 

self-contained. 

No lost power. 

Hundreds in use. 




5^~ Write for Illustrated Catalogue. 
WM. BARTLEY & SONS, Mfrs., Bartley Station, 



N. J. 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Ha~mmer, Au- 
ger, File, Knife and Chisel Han- 
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

13?" Sendfor Circular A. 
The Ober Lathe Co., Chagrin Falls, O., U.S.A. 





They have a tone that's 
all their own 



TUC UCUf arethestand- 
I TIC Htff ard of excel- 

DEPARTURE TSVtt 

DC I I G over. Made in 16 
DC. LLC different styles 
and prices. Send postal for 
booklet to TH l<; NEW I) E- 
PAItTURE 1$ EL. I, CO., 
'21 O North Main istreet, 
Bristol, to n n., U.S.A. 



TO MANUFACTURERS AND OTHERS 

Desiring a representative i n Brazil. 
The undersigned represented Brazil at the World's 
Fair, Chicago, 1893 Professor of Machinery at the Navy. 
Now representing in Brazil several English and Belgian 
railway firms, and is desirous of making other similar 
connections. Advertisements for Brazilian publications 
solicited. Highest nf references given. New fork 
reference : Ferraz, Sobrinho & Co., 95 Broad Street. 
Correspondence solicited. Address 

J. COKDEIRO DA GRACA, C.E., M.I.C E., of London. 
Office, 92 Rua do Hospicio. P.O. Box 566 Rio de Janeiro, 
Brazil. Telegraphic address, "Acarg," Rio de Janeiro. 




EMPIRE — 

• BOILER CLEANER • 

- COMPOUND 

We Don't Offer Gratuities, but our 

Circular will give you the information 
hat will enable you to ^iive Time, 
Trouble nnd jVioney. Tried, ap- 
proved, and being used by the Largest 
llailways and Factories in the East. 

office: 
Kemble Bldg.,19 Whitehall St., N.Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of parents 
granted for the various subjects upon which petitions 
have neen filed from the beginning down to December 
31. 1894. Contained in Scientific American Sup- 
plement, No. 100-2. Price 10 cents. To be had at 
this office and from all newsdealers 

AW. FIBER 

Manufactory Kvtalilished 1761. 

LEA.D PENCILS, COLORRD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, SOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 




WARRANTED 

OAK • DESKS. 

38 inch, ... $12.00 
48 " .... 15.00 
54 «• ... 18.00 
60 " .... 20.00 
t^" Send for Catalogues. 
AMERICAN DESK 

and SEATING CO. 
CHICAGO, U. S. A. 




ELASTIC R0TARY=BL0W 
RIVETING MACHINE 

li'or riveting together various articles of bard- 
ware, bicycle chains, agricult ural implements, 
mechanics' tools, sewing machine attach- 
ments, and almost every class of work where 
riveting is required. 

B3F" Write for Descriptions and Prices. 

JOHN ADT & SON, 

SOO State St., New Haver, Conn. 



MANUFACTURE OF BICYCLES.—^ 

very comprehensive article giving the details of coi 
struction of every part erf these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement. No. 90S. Price lOcents. To behadatthis 
office and from all newsdealers. 




THE IMPROVED 

PERFECTION CAKE TINS 

Loose bottoms. " Don't leak." The groove 
prevent* that. Require no greasing. 

More than a million American house- 
keepers now use these celebrated tins 
exclusively. We send 2 Round Layer 
T'ns bv mail for 35 cts. Write for cat- 
alogue' showing ten styles— Round, 
Square and Oblong, and learn all about 
" The Groove " Exclusive territory 
to agents. RICHARDSON MFG. CO., 
7 Reade Sfc» Bath. N. Y. 



MyDNpgBJlAS 



All£v of telephones- 



SS:^JflSb^ 



BUY 
TELEPHONES 

That jire smnri— not "ohpao t bines." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are ItOTH <-OOJ>. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CBICAGO. 
Largest Manufacturers of Telephones in the United States 




HELLO, CENTRAL! 

Long Distance Granular Carbon Telephones! 
The "best" is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Exchanges invit- 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal in the slot and get illus- 
trated catalog and particulars by return mail. 
PHCENIX INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 




the STURTEVANT 



sen[T"7or Catalogues 

BFSTURTEVANT @ 

BOSTON. MASS. 

NEW V0RK. PHIU. CHICAGO. LONDON 



TIIK HEW J5KISI OK COUNTER 




Registers an accurate account of work done on printing 
presses, grain tallies, weighing, measuring and other 
automatic machines. Counts up to 1,000,000 and repeats 
automatically. Simple, accurate, durable. Special count- 
ers to order. ItSf Send for circular. 

C. J. ROOT, Bristol,, Conn. U. 9. A . 




>%*U"W*h>'k>| 



INCUBATORS 

Our 160 page, finely illustrated I 

Combined Poultry Guide and | 

Catalogue will tell you what yon j 

wish to know about 

PROFITS IN POULTRY! 

We manufacture a complete line of Incubators, 
! Brooders and Poultry Appliances. Guide and Cata- £ 

Slogue 10c. (stamps or silver) Worth one Dollar. I 
I Reliable Incubator & Brooder Co., Quiney, Ills * 



&.'. 



,-.! 




INCUBATORS 

llrooders. Vegetable and 

Clover Gutters. 

ROVE AND GRAIN MILLS. 

A complete line of poultry supplies 
at lowest prices. Green cut bone 
will MAKE HENS LAV 

in Winter 
and pro- 
duce fertile 
eggs for 
batching. 
Send 4c. for 
catalog and 
valuable in- 
formation 
on poultry 
raising. Absolutely Self-Regulating. 

Peerless Incubator & Brooder Co., 

516 "A" Ohio Street, Quincy, 111. 




^ RED CEDAR TANKS. 



CYLINDERS and CAISSONS— Of Pine or Cypress-any size. 
WILLIAMS MFG. CO., KALAMAZOO. MICH. 

16 Murray Street, New York | 321 Vine Street, Philadelphia. Pa. 
56 So. Market Street, Boston | 737 Monadnock, Chicago. 




Q 
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Messrs. munn & Co., Solicitors 
of Patents, have bad nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This &pl«ndid weekly paper, 
elegantly illustrated, uas the largest 
circulation of any scientific work. 
|3 a year. Specimen copies free. 
Address MUNN & CO., 
New York, 361 Broadway 



o 



o 




65 Light Dynamo 

in payments of $10 per month, 
lluliiiii Electric Mfg. Co., 

.... Troy, Ohio. 



INVESTORS 

A Chicago company, manufacturing an article for 
which demand is large, will enter into negotiations to 
dispose of its English patents, also duplicate of all ma- 
chinery used in factory, to party who has or can control 
sufficient capital to establish factory in England. 
Article patented in foreign countries and business 
show over \% percent, net per month on $100,000 capi- 
talization. Good foreign trade, which can be greatly in- 
crease with little effort by one manufacturing in Eng- 
land. Address, E. F. KNIGHT, 

Kn*m 701 Pontine Bulding, Chicago. 



ICHEAKstdKoom "he MARKET, 




iiM&ISWiJftin. 

IF YOU WANT A 

FIRST CLASS 

DYNAMO AT A FAIR PRICE. 



ELBRIDGE ELECTRICAL MF&.C0. 
ELBRIDGE N.Y. 




STERE0PTIC0NS 

Lantern Slides 

m WE ARE MAKERS 

B2T* Write for Catalogue M. 

Mcintosh Battery & Optical Co. 
. . CHICAGO . . 




THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the purpose. 

IiLIH > IN<i VALVES. 

KW Send for circulars and testimonials. 

FISHER GOVEItNOlt CO.. 
S. 1st Avenue. - - Marshalltown, Iowa. 




Something New In Photography 

A Revolution* 
Send us a cabinet picture with 
25c. or postal note, also 2-cent 
Btamp for return mailing, and 
we guarantee to return, within 
one week from date of receipt, 
3 l)oz. [Miniature Photos* 
warranted to give perfect sat- 
isfaction, and the picture you 
aent. Be careful wrapping pic- 
tures f <>r mailing, also in send- 
ing money, full name and ad- 
dress. F. J. WALSH, 357 
Perry Street, Trenton, N. J. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shnnt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 HO-volt incandescent lamps, or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the scientific American^ 
bv Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in scientific 
AMKiiKAN supplement, No. S*»5. PricelO cents. To 
be had at this office and from all newsdealers. 



ALC0 VAPOR LAUNCH 



Engine and Helm Controlled from Bow 
Latest improved and only 12 tol Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3. 5 at d 7 horse power. 



No licensed Engineer or Pilot required. Speed and Safet/y 

guaranteed. No Dangerous Naphtha or Gasoline used. 
Marine Vapor Engine Co., Jersey Oily. X. J. 




MONITOR 



VAPOR ENGINE and 
POWER COMPANY, 
8 Erie Street, Crand Rapids, Michigan. 

Gasoline Launch Engines and Launches 



Send for Circular. 




CHE IS DEAD 



To his own interest, who deals in Aims and Ammunition or who shoots it Rifle 
Piliol, or Shot Gun. and has not a copy of IDEAL HANI) HOOK, No. ?. A. 
100 pages of solid information. Just out. (Mention Scientific American.) BE 
ALIVE and send for one FREE to all countries. Send stamps? or postage. 
IDEAL Ml <"<*. CO.. Drawer A, New Haven, CI,, t. S. A. 




WORKERS' I UVb«$ 

FOOT POWER "■"SSSSna. 

LATHES, TOSHERS, U> OUIHCDV 

ciaciLABsiwa udtnAwnintnl i 

W e carry in Stock all the 

leading a,rr 

^"bVERY LOW PRICES! 

Bend 4 cents for large IUus. Catalog. 
THE WILKINSON CO., 

83 Randolph St. t Chicaso. 



WANTED. General Agency. Location established, 
and 20 yrs. bus. ref. Jos. Driver & Co., Philadelphia. 



AGENTS. "Trio Foot Brush." Sure seller. Send ad- 
dress, we do the rest. Green Mfg. Co., Boonton, N. J. 



ICE 



MACHINES. Corliss Engines. Brewers' 
ami Bottlers' [Machinery. The Vilter 
Mfo. Co., 899 Clinton Street, Milwaukee, Wis. 



MANY «**" 



OF MANY BM -o. 



MEN 
Catalogue J. H. RUSHToN, Canton, N. Y. 



TYPE WHEELS. MODELS ^EXPERIMENTAL WORK-SMALLMACHlM 
NOVELTIES fc ETC. WE.W TOHK STENCIL WORKS 100 NHSSAU 6T NT. 



Experimental & Model Work 

E. V. BAILLARD, 106 Liberty Street, N. Y. 



I1EAE NESS CURED! THE 

UCMTear vaporatorc ,« 

DeufneHonStr telly Scientific principle. Satisfaction guaranteed. 
Circulars free. EAR VArOIUTOK CO., 136 LaSalleSt., Chieug*. 



179 &. madison St. Chicago n° pF Chicago it, ' 



SEND SAMPLE FOR ESTIMATE 

ABT1CLES IN WIRE, SHEET-METAL, IRON, 
STEEL, OR BRASS. 
Li. R. HITCHCOCK. Watertown, Conn. 



OIL TEMPERED SPRINGS mi 

FOB ORGANS-PBIIOS-G0VERN0RS-BICYCltS»»"jj)| j 

IGMCULTUHIL IMPLEMENT8«°SPECIAL "l 

5PRINGS-M4DEFR0W CRUCIBLE SHEET 5TEEL| £ 



SABIN MACHINE CO. MONTPELIER VT. 



Incubators ^Brooders 

Best in the world, hot water, pipe system. 'Will 
hatch chicks when others fail. Catalogue Free. 
ShnemnLer Incnbator Co., Freeport, III. I'. 8. A. 



^SHOEMAKER'S POULTRY BOOK 

V|^B 96 pages, printed in 6 colors. Birdseye view 
UVoC largest Poultry Farm. Tells hIi about 
^^& Chickens, Prices of same, their Diseases, 
dmBM remedies,poultrybuildinga,etc.; finely illus- 

trated. Prleconlyl&e. C. C. SHOEMAKER, Freeport,llU,U.S.A. 



Inventors 

Promoters 

Mi 



\ Wantinggood bronze pattern 
j castings should write us. Our 
f work is so good that patterns 
> need but little attention to 
I make them ready for use. 



9l1llf SPtlirPf C I Facilities for large' contracts. 



. Phelps, Ansonia, Conn. 




ARB0RUNDUM 



■HARDEST abrasive known, emery and 
■Diamond Powder, substitute. In Flours 

BPOWDERrCRYSTALrWHEELrSLAB*. Hone Form. 
kCARBORUNDUM CO. MaNONGAHELA CITY. PA. U.S.A. 



I 



Hawkins' "Aids" to Engineers 

EXAMINATIONS, with Questions and An. 
swers, 5^x7^, leather. Kilt edge, S'2. postpaid. 
Send for Free Descriptive Catalogue of this 
and other Engineers' Books. THEO. AUDBL 
& CO., 91 Liberty Street, New York, N. Y. 



ELECTRICITY 

No. 1. Howto Make a Dynamo. 

No. 2. How to Make a Telephone. 

No. 3. How to Make an Electro Motor. 

No. 4. How to Make a Storage Battery. 

No. 5. How to Make a Wimshurst Electric Machine. 



PAPERf 

Price 10c. eac!, 

BubierPub.Cu 

Lynn, Mass. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

l<a. Red Cypress Wood Tanks a specialty. 

W. E. CAUIWKLL CO.. 

217 E . Main Street, Louisville. Ky. 



FIRE BRICK 

I W* Senclfm 



FOR ALL 
PURPOSES. 



%&* Send for Prices and Catalogue. 
BROOKLYN FlllK BRICK WOllKS, 
SS Van Uyke Street. BROOKLYN, N. V. 




MENIWOMEN 



Taught to make Crayon Portraits in spare hours at 
their homes by a new copyrighted method. Those learn- 
ing my method will be furnished work bv me. by which 

SI EARN \%i TO S 1 6 A WEEK. ,Ss^ 

jg. A. g«IPPj Cermau Artigt, Tyrone, JPa. 



houghs SECURITY 




CASH RECORDER. 

ENTIRELY DIFFERENT FROM A CASH 

REGISTF.R-IT ENABLES YOU TO TRACE AND 
PROVE EVERY TRANSACTION — A COMPLETE 
RECORD KEEPER — INVALUABLE TCI ALL KINDS 

OF THADESMEN-THE ONLY MACHINE IMF UPON WHICH YOL 
CANNOT FORGET TD RECORD EACH TRANSACTION. 
THE HOUGH CASH RECORDER CO. 

SPRINGFIELD, MASS., U.S.A. 




BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free I it gives B^nd 
Music & Instructions for Amateur Bands. 

LYON & HEALY, 33-35 Adams St.. Chicago. 



=!f VQU Wilnt HIV IWeiwtfurmeilllopetot 
„ J _ _ ' I JOmeaffhetorgeitDrim 

m r fie count rf. 
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'lyCdperiisements. 



ORDINARY RATES. 

Inside Paste, each insertion* - 75 cents n line 
It nek Case, each insertion. - - $1 .00 aline 

tW~ For some classes of Advertisements, Special and 
Higher rates are required* 

The above are charges per agate line— abont eight 
words per line. This notice shows the width of the line, 
and is set in agate tyce. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at, Publication Office as early as Thursday 
morning to appear in the following week's issue. 



21 Experts -i 



compose the Bicycle Council 
that passes upon each detail 
of Columbia construction — 
engineers, metallurgists, de- 
signers, keen-eyed men of 
science. And they do no 
guessing. Back of them is 
one of the most complete 
Departments of Tests in this 
country. Such accurate 
scientific methods must pro- 
duce standard machines. 





BICYCLES 

Standard of the World. 



$ I ft ft Hartford Bicycles are 

n^0%J next best. 

To all Alike. $ so > $ 60 - $ 50 - 

The Art Catalogue of Columbia and 

Hartford Bicycles is free if you call 

upon any Columbia agent ; by mail 

for two 2-cent stamps. 

POPE MANUFACTURING CO., 
Hartford, Conn. 

Branches and Agencies in nearly every 
town. If we are not properly repre- 
sented in your vicinity let us know. 




There's no doubt about the advisabil- 
ity of riding a wheel — the only ques- 
tion now is what wheel to ride. 

Monarch 

King of Bicycles, 

represents cycle manufacture in its 
highest development. A wheel with 
which no fault can be found. 

4 mod els. $80 and $100, fully guaranteed. For 
children and adults who want a lower price 
wheel the Defiance 
is made in 8 models, 
S4U to $75. Send for 
Monarch book. 

Monarch 
cycle Mfg. Co., 

Lake, Halsted and 

Fulton St*., 

CHICAGO. 

88 Rcaile St., 

NEW YORK. 




"Work in Sight." 




This is what every operator wants 
and what in its latest improvement 



No. 2 



*C 



ammond 



now offers to every 
operator in a manner 
that excels all efforts in 
this line. In simplicity 
and ease of operation 
it stands alone. 



THE HAMMOND TYPEWRITER CO., 401 East 62(1 Street, New York. 



. WE ARE BUILDING 



The Celebrated 



HORNSBY-AKROYD" 

— - — OIL ENCINE 

The De La Vergne Refrigerating Machine Co. 

Foot e. 138th Street, new YORK. 



There is hardly a USE OF POWER 



in Factory, Mill, Store, Office, 
Elevator, Creamery, or Shop— 
or on the Farm, the 

"CHARTER" 

is not now filling. It Is also run. 
ning Boats, WeU Drills, Pumps, 
Dynamos, Threshing Machines, 
etc. Of course it also uses Gas- 
oline. 



CHARTER GAS ENGINE CO., P.O. Box 148, Sterling, 111. 




BUNDY 
STEAM 
TRAP. 




Has The Coal Combine Affected You? 

The BUNDY STEAM TRAP will reduce your coal bills. It will save 
you from one to five dollars per day. Book " 314 " free 

R. R. G^IFFI^G iHOfl CO., 1*EW YOt^K 



NEWAYGO AUTOMATIC CIRCUIT BREAKERS 

Guaranteed to opernie perfectly or no pay. Made for alternating or direct current. 

Any Voltage, Catnlogue Free 

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAVGO, MICHIGAN, V. S. A. 




' ANTH> ^FINETOOJSlHHtRYSHOp 

mans* <J.H.BESLY& C€K 



CATALOGUE 
AND AGENCY. 



CHICAGO, ILL.U.S.A. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 




AS 

WE HAVE SAID 

BEFORE.- 

Sterling 

SSieycles 

NEED 

NO REPAIRS 

— are 

"Built Like a Watch" 

and run as easy 
Ride an Olive Green Sterling in '96 / 

Our New Catalog is a beauty! 

STERLING CYCLE WORKS 

GENERAL OFFICES. - 
274-276-278 WABASH AVENUE 

CHICAGO 

SpIi overling:, Daly & Gales, 302 B'way, New York 
1'acific toast Branch, 314 Post St , Sail Francisco 
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Palmer Fabric 

#p Makes a Tire ELASTIC 

EASY RIDING 
and FAST 

(taking less strength to propel) 

Palmer 
Tines 

Are Durable, GUARANTEED 

and Easy to Mend. 

They are expensive, and 

only found on High-Grade Wheels. 



MADE BY 



Palmer Pneumatic Tire Co. 
Chicago. 

Facts About Pneumatic Tires 

mailed on request. 

•*!«. .JU. *}/, 4)1. .*!«. *«. ^It^lt. *t«. *)t. jjjfe, 
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llHIIMUMIIt ' 



Ha\ e dust-proof bearings : : 
that are dust proof, large 
tubing, 5 inch tread, latest 
pattern continuous cranks 
and crank shaft. Tubular 
hubs wide between spokes, : : 
and straight rear braces. 
In fact, are thoroughly ; 
modern in all respects. 
Built by men who have 
every facility that money 
can buy for the produc- 
tion of the best machine, 
backed by 1* years' practi- 
cal experience. 

PRICKS 



AGENT WANTED 



in every town. 

Best seller made 

Write for terms and discounts. 



$60 and $85. 

Peoria Rubber & Mfg. Co., 

Peoria, ills. 



CUCIMpO J5oil«*rs ami Machine Tool*. New 

tHUIHtOi and Second-hand. Send stamp for paper 
^Machinery & Supplies." \V. P. Davis. Rochester, N. Y. 




PRIESTMAN SAFETY OIL ENGINE 

" Phenomenally low in cost oj operation."— Franklin Inst. 

N '''steam Kerosene, NOT Gasoline 
NOR 

K\'(;iM!KR 

Economical, Simwle, Safe, Au- 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 

Front and Tasker Streets, - • Philadelphia 




hartforq 

SimgleTube 

tires 

IF IT'S A HARTFORD TIRE IT'S RIGHT. 



THE HARTFORD RUBBER WORKS CO., 

Hartford, Conn. 

■ ranches! new york and chicago. 



IFSSOP'S STEEL TH B E E U A RY 

VJI- FOR TOOLSi SAWS ETC. 

WM JESSOP & SONS LS 91 JOHN ST. NEW YORK 



The $5-^ 
POCKET KODAK 



.^^^3™ 



EASTMAN KODAK OO., 

Sample photo and b ooklet DnrucQTCD kt v 

for two 2-cent stamps. KU^WH&lliK, N. Y. 




Mistakes in Addition, 

Office Headache, 

and mistakes in carrying forward 
don't occur where the Compto- 
meter is used. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical prob- 
lems. Why don't you get one I 

Write for Pamphlet. 
FELT & TARRANT MFG *0. 

62-66 ILLINOIS ST.. CHICAOOV 




At . Price 



Bicycies, W rttches Gurs, Buggies Harness, 
Sowing M achines Orgnns. Pianos Sai'e B t Tools 
Sca:e&»f all v .rietiea and lOOti otherarticles 
Lists iree Chicago Scale Co . Clncigo 111. 



Ride 



THEi 



^Sendfor 
catalogue 



K 



\ Hunter arms co 

y FU'LTON IM.^; 



PRIIUTITMG INKS. 

The Scientific amehican' is printed with CHA3, 
MNBlT JOHNSON is, ("O.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New Tori 
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